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Recognition and Treatment of Anaphylaxis by Day Care Providers
Michele Trach Glood, PA-S
ABSTRACT
BACKGROUND: Anaphylaxis is a severe, potentially life-threatening allergic reaction. Foods,
medications, insect venom and latex are the four most common anaphylactic agents. Of these,
foods account fbr most anaphylactic reactions in children. Delayed treatment with epinephrine is
the critical factor between anaphylaxis and death. Research has shown that recognition and
treatment of anaphylaxis in schools and other child care settings is inadequate. This study was
designed to determine if day care providers received severe allergy and anaphylaxis training and
if they were confident in recognizing and treating anaphylaxis'
METHODS: Sixty licensed home day care providers and 60 employees of licensed day care
centers in Dakota-County, Minnesota were mailed a 12 question survey- A total confidence
score and associated rating were determined'
RESULTS: Twenty-eight home day care providers (46.7%) and 23 day care center employees
(3g.3%) completed the survey. Six home day care providers (21 .4%) and l3 day care center
employees (56.5%) received severe atlergy and anaphylaxis training. The mean total confidence
scores for home day care providers and day care center employees were 8-5 and 8.3 respectively,
which equates to a tonfidence rating of "less confident". The total level of confidence was
higher for home day care providers (p : 0.003) and day care center employees (p : 0.000) that
received severe allergy and anaphylaxis training'
CONCLUSIONS: These findings support the need for greater anaphylaxis awareness among day
care providers which can be urhi*r*d by incorporating severe allergy and anaphylaxis training
into first aid curriculums and through mandatory in-services.
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Chapter One: The Problem
Intr o duc t i o n and B ac kgr ound
Anaphylaxis. The primary function of the immune system is to protect the body from
foreign agents, particularly those that are infectious in nafure such as bacteria, viruses and
parasites. Unfortunately, sometimes the immune system functions inappropriately and causes
considerable damage to the tissues of the body which may even result in death. This
inappropriate response by the immune system is known as hypersensitivity. Hypersensitivity
reactions can be classified as either immediate (reaction within minutes to hours) or delayed
(reaction within several hours to days). Anaphylaxis, a potentially life-threatening allergic
response to an allergen, is the most severe immediate hypersensitivity reaction. Allergens are
environmental proteins that are capable of eliciting an immunologic response (Rote, 2002).
Anaphylaxis can be caused by ingestion, injection or inhalation of an allergen (Montatraro &
Bardana,20AZ).
Gell and Coombs attempted to classiff hypersensitivity reactions as one of four types: (a)
type I, immunoglobulin E- (IeE) mediated hypersensitivity; (b) type II, antibody-mediated
cytotoxic hypersensitivity; (c) type III, immune complex-mediated hypersensitivity; and (d) type
IV, cell-mediated hypersensitivity. Each type of hypersensitivity reaction involves specific
mechanisms, cells and chemical mediators. Most hypersensitivity reactions involve more than
one mechanism and therefore cannot exclusively be classified as one particular type (Kemp &
Lockey, 2002;Rote, 2002; Sampson,1997). Research has shown that all four types of reactions
can cause anaphylaxis (Kemp & Lockey,20A2; Sampson,1997). However, the type I, IgE-
mediated hypersensitivity, reaction is the most common type involved in anaphylaxis (Rote,
2002).
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First time exposure to an allergen leads to the production of IgE antibodies by plasrna B
cells. IgE antibodies bind to specific Fc receptors located on the surface of tissue mast cells and
blood basophils. Sensitization to an allergen occurs when enough IgE antibodies have been
produced and bound to mast cells and basophils. Sensitization may require just one exposure or
multiple exposures. After an individual is sensitized, subsequent exposures to the allergen will
result in degranulation of mast cells and basophils. Degranulation occurs when the allergen
binds to and cross-links two IgE-Fc receptor complexes (Kuby,199?; Rote, 2002).
Degranulation results in the release of primary chemical mediators and the synthesis of
secondary chemical mediators. Primary chemical mediators, which include histamine,
eosinophil chemotactic factor of anaphylaxis (ECF-A) and neutrophil chemotactic factor of
anaphylaxis (NCF-A), are immediately released during degranulation. Histamine activates two
receptors in the body, Hr and Hz. H1 receptors are located in bronchial and vascular smooth
muscle. When histamine binds to Hr receptors, bronchoconstriction, bronchospasm, vasodilation
and increased vascular permeability occur. These actions result in breathing difficulties, edema
and hypovolemia. The gastrointestinal (GI) tract is the predominant location of Hz receptors.
When histamine binds to Hz receptors, stimulation of gastric acid secretion and smooth muscle
contraction of the GI tract occur. These actions result in increased gastric motility. ECF-A
attracts eosinophils to the inflamed site; NCF-A attracts neutrophils to the inflamed site-
Eosinophils and neutrophils are phagocytic cells; both ptay an important role in the late-phase
reaction of anaphylaxis. The secondary mediators synthesized in response to degranulation
include leukotrienes, platelet activating factor (PAF), prostaglandins, bradykinin and cytokines-
The effects of these mediators are more severe than histamine. Leukotrienes induce
bronchoconstriction and increase vascular permeability. PAF causes bronchoconstriction, as
Recognition and Treatment of Anaphylaxis 3
well as platelet aggregation and degranulation. Prostaglandins are responsible for vasodilation,
platelet aggregation and bronchoconstriction. Bradykinin increases vascular permeability and
smooth muscle contraction. A variety of cytokines are released and cause a multitude of effects,
with the most severe being shock (Kuby, 1997; Rote, 2A0D-
Mast cells are located throughout the body but are highest in concentration in four major
organ systems: cutaneous system, GI system, respiratory system and cardiovascular system.
These organ systems are highly sensitive to the effects of the mast cell mediators. It is the action
of these mediators that cause the clinical manifestations of anaphylaxis (Kuby, 1997).
The clinical presentation of anaphylaxis is quite variable. Mild signs and symptoms of
anaphylaxis include urticaria, pruritus, angioedema, flushing of the skin, rhinorrhea, congestion,
conjunctivitis, weakness and dizziness. The less corrmon but more severe symptoms include
dyspnea, swelling of the upper airway, bronchospasm, nausea, vomiting, diarrhea, abdominal
cramping, hypotension, an impending sense of doom, syncope, unconsciousness, cardiac
arrhythmias and cardiac a:rest. Any combination of mild and severe symptoms may occur.
Some individuals only experience mild symptoms. Other individuals experience symptoms that
progress from mild to more severe. It is important to point out that mild symptoms do not
always precede the more severe symptoms and repeated exposure to an allergen may not always
elicit the same symptoms. It should never be assumed that a reaction will be mild just because
previous reactions were mild (Kemp & Locke y, 2002). The onset of symptoms usually occurs
within minutes to a couple of hours after exposure to an allergen (Sampson,1997). Most
reactions occur within one hour after the expoflue (Bochner & Lichtenstein, 1991). The onset of
symptoms is a good indicatorof the severity of the reaction (Neugut, Ghatak, & Miller,200l)-
Some individuals may experience a second, more severe reaction hours after the initial reaction
Recognition and Treatment of Anaphylaxis 4
occurred. This reaction is due to the secondary chemical mediators. The second reaction is
known as a late-phase reaction. Individuals that experience both an initial reaction and a late-
phase reaction are considered to have had a biphasic reaction (Drain & Volcheck, 2001 ; Kuby,
1997; Montanaro & Bardana,2002).
Essentially, any allergen that is capable of mast cell an#or basophil degranulation can
cause anaphylaxis. The four most common anaphylactic allergens include foods, medications,
insect venorn and latex. However, many times the allergen responsible for anaphylaxis cannot
be identif,red and the person is said to have idiopathic anaphylaxis. Idiopathic anaphyla:ris is a
cofilmon cause of anaphylaxis and represented approximately one third of the anaphylactic cases
reviewed in retrospective studies (Kemp & Lockey,2002). Exercise-induced anaphylaxis is a
rare type of anaphylaxis. It occurs when an individual eats a certain food and then exercises
within three to four hours. Exercise-induced anaphylanis is two times more corlmon in females
than males and typically effects individuals in their late teens to thirties (Food Allergy and
Anaphylaxis Network [FAAN], n.d.b; Putrnan, 2002).
After the first anaphylactic reaction, patients should consult with their primary health
care provider or an allergist to determine the allergen (FAAN, n.d.b). The diagnosis of an
allergy depends on the clinical history and the results of one or more tests. There are three tests
available to assist in the diagnosis of an allergen: skin tests, blood tests and oral challenge tests
(Drain & Volcheck,200l). Whether or not an allergen is identified, the patient should be
prescribed self-administered epinephrine. Currently, only one product is available, an
epinephrine auto-injector device. The device is available in two doses: EpiPen@, 0.3 mg and
Epipen@ Jr., 0.15 mg. It is prescribed based on body weight (Ellis & Day, 2003). The patient
should be advised to carry the auto-injector device with him/her at all times. ln a recent
Recognition and Treatment of Anaphylaxis 5
retrospective study, more than one dose of epinephrine was required in 35% of the anaphylactic
cases reviewed (Korenblat, Lundie, Dankner & Duy, 1999). For this reason, multiple devices are
usually prescribed. In fact, recorrrmendations have been made that multiple devices be
prescribed and stored in several convenient locations, i.e. medicine cabinets, kitchen cabinets,
rnother's purse, child's backpack, relatives' homes, school, etc. (Putman,2002).
Prevention of anaphylaxis depends on complete avoidance of the allergen. Even urith
diligent effort, avoidance is not always feasible. In the event that an anaphylactic reaction
occurs, epinephrine is the treatment of choice (Ellis & Day,2003). Epinephrine should be
administered at the first signs of anaphylaxis before severe symptoms develop. Research has
shown that delayed administration of epinephrine increased the risk of death (Bock, Mufroz-
Furlong & Sampson,200l; Sampson, Mendelson & Rosen,1992; Yunginger et a1., 1988).
Whether or not the patient improves after receiving epinephrine, s/he should be brought to the
emergency department immediately to receive follow-up care. The patient should be monitored
in the hospital for at least four hours. Anti-histamines, p-agonists and steroids may be used in
addition to epinephrine for symptomatic relief but should never be used in place of epinephrine
(Drain & Volcheck, 2001).
The incidence and prevalence of anaphylaxis in the United States is not completely
known. A recent study suggested that 1.2-L5ort of the United States population may be affected
by anaphylaxis (Neugut et a1.,2001). The risk of death in those who experience anaphylaxis is
approximately 1% (Montanaro & Bardan ar 2002). In the United States it has been estimated that
of the general population, I -z%have food allergies, 0.5-5% have allergies to insect venom and
l-6o/ohave allergies to latex (Neugut et a1.,2001). Food allergies are the most cortmon cause of
anaphylaxis in the pediatric population especially during the first few years of life (Sicherer,
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Forman & Noone, 2000). Approximately 8% of children less than three years of age are thought
to have food allergies (Bock, 1987), This is best explained by the fact that children have
immature immune and GI systems. Children with atopic diseases such as atopic dermatitis and
asthma are also at higher risk of developing food allergies (Sampson, 1997).
Chitd Care. Child care is very common in today's society. Many options for child care
are available, some of which include unlicensed child care, licensed child care and nanny
services. In Minnesota, unlicensed child care is legal as long as the provider only cares for
his/her own children, his/her relatives' children and children of one unrelated family (Dakota
County Social Services, 2000). For the purpose of this paper, only licensed child care will be
discussed. An abbreviated version of the rules and regulations for licensed child care are
discussed below.
According to the Minnesota Department of Human Services (2003a), the importance of
licensing child care "helps protect the health and safety of children by requiring that providers
meet minimum standards for care and physical environment" (lT I ). There are two types of
licensed child care in Minnesota: family/group family child care and child care centers. Both
types are required to abide by the state regulations for licensure.
These rules set limits on the number and ages of children allowed in care, set safety
regulations regarding the physical environment, sanitation and health, water, food, and
nutrition, set guidelines and limits regarding behavior guidance and activities and
equipment, regulate the caregiver qualifications and training needed, regulates forms
needed on children, reporting laws, and negative licensing actions that may take place
with a license (Dakota County Social Services, 2000, Licensed Child Care, fl 2).
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Licensed family/group family child care is provided in a place of residence which is
usually the home of the license holder. However, it can be in another residence where the
license holder is the primary caregiver. Licensed famllylgroup farnily providers are only allowed
to have one license (Minnesota Rule 9502.0335, 1985). A family child care providermust be at
least l8 years of age and physically able to care for children. Additional experience and/or
educational requirements are necessary to become a licensed group family provider- The
maximum number of children in a family child care setting and a group family child care setting
are l0 and 14, respectively. The mru<imum number of children at the residence receiving care at
any one time includes the provider's own children (Minnesota Department of Human Services
tMN DHSI, 2003b). Both family and group family child care providers are monitored through
the County Social Services Agency. In Dakota County, a social worker is assigned to each
provider. It is the social worker's responsibility to determine if the provider has met all of the
licensing standards/requirements. The social worker recommends the license, conducts follow-
up visits and handles any issues or complaints. The MN DHS issues the license based on the
recorlmendation of the social worker (Dakota County Social Services, 2000).
Child care centers are licensed through the MN DHS licensing division. Child care
centers differ from family/group family child care by their size, number of employees and
number of children. The employees also have different qualification and training requirements.
The staff of a child care center generally consists of a director, teacher(s), assistant teacher(s) and
aide(s) (MN DHS, 2003a).
To ensure the safety of the children, background studies are conducted by the MN DHS
on all individuals who work with children. This includes individuals working or volunteering in
child care centers and those who provide family/group family child care. The background study
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reviews criminal records and checks social services records for any documentation of abuse or
neglect. For family/group family child care, background studies are mandatory for any person
over the age of l2 years that resides in the home where child care is provided (MN DHS, 2003a,
2003b).
Initial and ongoing training are required for family/group family child caf,e providers.
Family/group family child cire providers must complete six to nine hours of training in a
combined course of child-related first aid and cardiopulmonary resuscitation (CPR). Six hours
of training must also be completed in child care and child development. All initial training must
be done within one year of or one year prior to the date of initial licensure. ln order to remain
licensed, providers must complete an additional six hours of training each year in one or more of
the following 14 categories: "(a) child development, (b) child abuse, (c) communicable disease
prevention and control, (d) parent and provider relationships, (e) communication skills, (f)
community services and resources for children, (g) methods of guiding behavior and discipline,
(h) home and fire safety and children itj,r.y prevention, (i) learning activities,
fi) observation and assessment of children's needs, (k) care of bilingual or non-English-speaking
children, (l) care of special needs or gifted children, (m) nutrition and food safety, and (n)
business management" (Minnesota Rule 9502.0385, 1985).
Child care centers are required to provide orientation training for all new employees alrd
volunteers. The orientation training must include "(a) the center's philosophy, child care
program and procedures for maintaining health and safety and handling emergencies and
accidents; (b) specific job responsibilities; (c) behavior guidance standards; and (d) reporting
standards" (Minnesota Rule 9503.0035, l99S). All teachers and assistant teachers of child care
centers must be trained in first aid by either completing an eight hour course within 90 days from
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their hire date or having been certified within the last three years. At least one employee trained
in CPR and in the treatment of obstructed airways needs to be present in the center at all times.
The trained individual must have at least four to six hours of training. Annual in-service training
must be provided for all employees of the child care center (Minnesota Rule 9503.003 5, I 998).
The first aid and CPR course(s) must be "provided by or approved by the American Red
Cross or the American Heart Association or provided by a licensed physician or a registered or
practical nurse trained to provide instruction in CPR and first aid" (Minnesota Rule 9502-0385,
lg85; Minnesota Rule 9503.0035, l99S). Severe allergy and anaphylaxis training are not
included in the first aid curriculum for the American Red Cross (8. Pierce, personal
communication, August 12,2003>. However, anaphylaxis and EpiPen@ training are included in
the first aid curriculum for the American Heart Association (R. Druker, personal communication,
October 17,2003). AII child care facilities must have a first aid manual and a first aid kit that
contains the following: "(a) bandages, (b) sterile compresses, (c) ipecac syrup, (d) scissors, (e) an
ice bag or cold pack, (ft an oral or surface thermometer, (g) mild liquid soap, alrd (h) adhesive
tape" (Minnesota Rule 9502.0435, 1985; Minnesota Rule 9503.0140, 1998).
Family/group family child care providers are required to keep written policies and
procedures regarding the operation of the day care and the care that is provided. They are also
required to keep a record for each child in the day care. lnformation that must be obtained from
the parent(s) of each child includes:
An admission and arrangement form, special instructions in writing regarding toilet
training, eating, sleeping, napping, allergies and any health problems, immunization
records, signed written consent to obtain medical care, written permission to transport
children and signed authorization to release the child from care to a parent or person
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authorized by the parent (MN DHS, 2003b, lT 15)
Child care centers are required to keep written child care program plans and policies
regarding behavior guidance, information, emergency and health policies. A record must also be
kept on each staffmember and each child receiving care. The child's record must contain the
fo I lowing information :
Identifuing information, parents' nafiles, addresses, and phone numbers, parental contact
information, a list of people authorized to pick up the child, medical care information,
emergency care information, immunization records, hours of attendallce, dietary needs,
an individual child care program and parent conferences documentation (MN DHS
2003ull 1e).
Children with food allergies must be identified to all staffmembers that provide care for them.
Information regarding the food allergies must be located in the area where food is prepared and
served (Minnesota Rule 9503.0145, 1998)'
Written permission from the child's parent(s) is required before the provider can
administer medications, diapering products, sunscreen and insect repellents. Non-prescription
medications, diapering products, sunscreen and insect repellents are to be administered according
to the manufacturer's directions for use unless otherwise instructed, in writing, by a licensed
physician or dentist. Prescription medications are to be administered according to the written
instructions by a licensed physician or dentist. All medications are to be stored in their original
containers, labeled with the child's name and only used by the child whose name appears on the
label. Sunscreen and insect repellent can be used on more than one child if supplied by the child
care provider (Minnesota Rule, 9502.0435,1985; Minnesota Rule, 9503.0140, 1998).
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A comprehensive description of family/group family child care and child care center
licensing requirements can be found in Minnesota Rules, chapter 9502, parts 9502.0300 to
9502.0445 and chapter 9503, parts 9503.0005 to 9503.0170, respectively. A complete list of
Minnesota Rules can be found in the reference section of any Minnesota public library or on the
Internet at www. revi sor. leg. state. mn. us/arule/ -
Statement of the Problem
Anaphylaxis is a severe, potentially life-threatening allergic reaction. Research has
shown that delayed recognition and treatment increases the risk of death. Foods, medications,
insect venom and latex are the most common allergens that cause anaphylaxis. The pediatric
population is especially at risk of anaphylzuris due to food because of their immature immune and
GI systems. Recent research has shown that many first time anaphylactic reactions and fatal
anaphylactic reactions occurred outside the child's home, i.e. school, preschool, day care. Strict
avoidance of the allergen is the only way to prevent anaphylaxis. Unforfunately, because
avoidance is not always possible, and accidental exposure is fairly cofirmon, it is imperative that
those responsible for the lives of children be able to recognize the signs and symptoms of an
anaphylactic reaction and provide adequate treatment. Therefore, the topic of this study was to
determine whether or not day care providers are confident in their ability to recognize and treat
anaphylactic reactions.
Objectives of the Study
The objectives of this studY were:
L to determine if day care providers received training on severe allergies and anaphylaxis.
Z. to determine the degree to which day care providers were familiar with the signs and
symptoms of an anaphylactic reaction-
Augsburg Cotlege Llbrary
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3. to determine the degree to which day care providers were confident in their ability to
recognize a child having an anaphylactic reaction.
4. to determine the degree to which day care providers were confident in their ability to treat
an anaphylactic reaction.
5. to determine the total confidence level of day care providers in their ability to recognize
and treat an anaphylactic reaction-
Definition of Terms
Ability: power or capacity to do something fNichols, 1999).
Allergen: protein that is capable of eliciting an immunologic response; typically enters the
body from the environment (Rote, 2A02; Sampson, 1997).
Anulhylactoid reactions: immediate systemic reactions that mimic anaphylaxis but are not
caused by IgE-mediated immune responses (Nicklas et al., 1998)-
Anaphvlaxis: a sudden, severe, potentially fatal, systemic reaction that can involve various
areas of the body such as the skin, respiratory system, gastrointestinal system and
cardiovascular system (FAAN, n.d.b). Anaphylaxis is an immediate hypersensitivity reaction
caused by an IgE-mediated release of chemical mediators from mast cells and basophils
(Drain & Volcheck, 2001).
Confidence: belief in oneself and one's abilities (Nichols, 1999).
Day care center: what MN DHS refers to as child care centers.
Emplovee of a licensed day care center: refers to a teacher, assistant teacher or aide
employed by a licensed day care center.
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First aid: a simple yet life-saving intervention that is usually commenced at the onset of
symptoms, in the community by nonmedical or lay personnel, and before the patient receives
medical attention (Gold & Sainsbury, 2000).
Food intolera[ce: an abnormal physiologic response to an ingested food or food additive;
such reactions are not immunologic in nature (Sampson, 1997).
Hogre dav care: what MN DHS refers to as family/group family child care.
As sumptions and Limitations
The population in the study was limited to licensed home day care providers and
employees of licensed day care centers in Dakota County. Dakota County is one of seven
counties in the metropolitan area of Minneapolis and St. Paul, Minnesota. Unlicensed day care
providers and other child care providers were not included in this research study. Unlicensed
day care providers are not required to complete child care classes and receive CPR and first aid
training. The investigator of the study assumed that since initial and ongoing training are not
required for unlicensed providers that less would be known about anaphylaxis. Unfortunately,
the comparison between licensed and unlicensed providers was not investigated. Recent
research has shown that the recognition and treatment of anaphylanis in schools and other child
care settings is inadequate. The investigator of the study made the assumption that the same
would be true of licensed day care providers in Dakota County.
The investigator of the study's spouse is a pharmaceutical representative for D*y, L.P-,
marketers of EpiPen@ and EpiPen@ Jr. No funding, compensation or assistance was provided by
D*y, L.p. for the completion of this research study. In addition, no assistance was received by
the investigator of the study's spouse in the completion of this research study.
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Chapter Two: The Literature Review
Epidemiologtt
The epidemiology of anaphylaxis in the United States is not completely known. An
estimate from a recent study suggested that approximately 1.2-15% of the tlnited States
population is affected by anaphylaxis (Neugut et a1.,2001). The risk of death due to an
anaphylactic reaction is estimated to be 1% (Montanaro & Bardana,20A2). It is widely believed
that reactions and deaths due to anaphylaxis are underreported, underrecognized and
misdiagnosed. A number of factors contribute to this dilemma. Many researchers attribute the
lack of data to the fact that a universally accepted clinical definition of anaphylaxis does not exist
(Kemp & Lockey,Z11};Neugut et al., 2001). The definition of anaphylaxis varies from very
broad to very specific. Anaphylaxis has also been classified by severity, either grades I-IV
(grade IV is the most severe) or mild, moderate and severe. In addition, anaphylaxis is not a
reportable disease. Because of this, there are no national health statistics available to accurately
estimate the incidence and prevalence of anaphylaxis (Kemp & Lockey,2002; Neugut et al.,
2001). Current estimations of anaphylaxis have been obtained from retrospective reviews of
hospital databases and patient charts. While this is an excellent source of data, it is not the most
complete source. To begin with, not all individuals that experience an anaphylactic reaction seek
medical attention or follow-up with their primary health care provider, and some individuals may
self-treat with over-the-counter medications. These reactions will never be documented and
made available for use in epidemiological studies. Second, misdiagnosis often occurs because
the clinical presentation of anaphylaxis is variable. Klein and Yocum (1995) retrospectively
reviewed the charts of 19,1 2? emergency department visits that occurred over a four month
period. Seventeen of the cases were consistent with the diagnosis of anaphylaxis; however, only
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four of them were initially diagnosed as anaphylaxis. Most of the cases were misdiagnosed as an
allergic reaction; other diagnoses included angioedema, hives and idiopathic urticaria with a
syncopal episode (Montanarc &, Bardana,2002;Neugut et al., 2001). Another example of
misdiagnosing anaphylaxis occurs when a person experiencing only bronchospasm and upper
respiratory obstruction is diagnosed with asthma (Neugut et al., 2001). Consequently,
misdiagnosis results in inaccurate treatment and inappropriate follow-up care and patient
education. Even with the correct diagnosis, not all patients are referred to allergists or
immunologists for follow-up care. Perhaps, universal definitions and guidelines and a national
network of case reporting may rectiff the problem of underreporting and rnisdiagnosing
anaphyluis (Neugut et al., 2001).
Anaphylactic Agents
The four most common anaphylactic agents include: foods, medications, insect venom
and latex. Of these, children are most affected by foods. In fact, outside of the hospital setting,
foods account for a majority of anaphylactic cases in children (Sicherer, et 41., 2000). For the
purpose of this study, allergiqs to foods will be the main focus.
Foods. Food allergies are most prevalent during the first four to five years of life
(Sampson, 1997). It has been estimated that up to 8% of children less than three years of age
have food allergies (Eock, lgST). Infants and children appear to be more susceptible to food
allergens than adults because of the immaturity of their immune and GI systems (Sampson,
1997). It is believed that the number of children with food allergies has risen over the years.
This is best explained by earlier exposure to unusual an#or foreign foods. Furthermore, the
Food and Drug Administration (FDA) does not require food manufacturers to label trace
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amounts of ingredients, which ultimately results in unknown exposures (l'Jeugut et a1.,2001). In
addition, food allergies are often confused with food intolerances-
Recent studies have shoum that approximately l-2% of the general population in the
United States has food allergies and about 100 anaphylactic deaths due to food occur each year
(Montan aro &, Bardana , 2002; Neugut et al., 2001). However, these estimations are believed to
be inaccurate. It was not until 1999 that the International Classification of Diseases, Ninth
Revision (ICD-9), provided a code for food allergy or food anaphylaxis. Prior to 1999, allergic
reactions and deaths due to foods were classified as other causes, such as general anaphylaxis,
urticaria, food intolerance and cardiac arrest (Neugut et al., 2001)-
Eight foods are responsible for approximately 90% of all food allergies (Gaudreau,
2000). These foods include peanut, tree nuts, egg,milk, soy, wheat, fish and shellfish- A 1999
survey revealed that 3 million Americans have allergies to nuts (Montanaro & Bardana" 2002;
Neugut et a1.,2001). This statistic is concerning because peanut and tree nuts induce the most
severe food-related anaphylaxis (Kemp& Lockey,2002;Neugut et a1.,2001). In fact, very small
amounts of peanut and tree nuts can be life-threatening (American Academy of Allergy, Asthma
and Immunology 1AAAAII Board of Directors, 1998; Sicherer, Furlong, DeSimone & Sampson,
2001). Research has also shown that roughly one third of individuals with food allergies lose
their sensitivity to an offending food one to three years after allergen avoidance- However,
allergies to peanut, tree nuts, fish and shellfish are usually lifelong (Sampson, 1997).
After ingestion of the incriminating food, the onset of symptoms usually occurs within a
few minutes to a couple of hours (Sampson, 1997). Progression from a mild reaction to a severe
life-threatening reaction can occur within minutes of the initial onset of symptoms (Montanaro &
Bardana,Z111;Neugut et a1.,2001). Biphasic anaphylactic reactions are also very cofilmon with
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foods; therefore, extended observation in a hospital is warranted (Montanaro & Bardana,2002;
Neugut et al., 2001; Sampson, 1997).
Medications. Many medications have been shown to cause allergic reactions. Common
agents include antibiotics, radiocontrast media (RCM), intravenous (IV) anesthetic drugs,
aspirin, non-steroidal anti-inflammatory drugs (NSAIDs) and opioid analgesics (Drain &
Volcheck,200l; Neugut et a1.,2001). Antibiotics, especially B-lactam antibiotics, are the most
corrmon type of medication to induce anaphylaxis. RCM is a common cause of anaphylactoid
reactions. Penicillin, a p-lactam antibiotic, and RCM induce the most severe allergic reactions.
Penicillin is responsible for approximately 75o/o of all anaphylactic deaths in the United States
(I{icklas, et al., 1989). Penicillin-induced anaphylactic reactions are most common in adults
between the ages of 20 and 49. Anaphylaxis to peniciltin occurs once in every 10,000 courses of
therapy (Drain & Volcheck,200l). p-lactam antibiotics and cephalosporin antibiotics are similar
in structure. Research has shown that the cross-reactivity between the two is less than l0%;
despite this, caution should still be used when administering cephalosporin antibiotics to those
with penicillin allergies (Nicklas, et al., l9S9). The increasing incidence of drug-induced
allergic reactions and anaphylaxis is most likely due to the administration of newer, protein-
based drugs. Estimates reveal that up to l0% of the United States population is at risk of
medication allergies IFAAN, n.d.b). AuqJ4AI reports that "the chances of developing an allergic
reaction may be increased if the drug is given frequently, in large doses, or by injection rather
than by pill." (FAAN, n.d.b, Anaphylaxis to Medication, 1T 2).
Insect Venom. Allergies to insect venom affect approximately 0.5-5% of the United
States population and result in 40-100 deaths every year (Neugut et al., 2001). These estimates
are believed to be extremely low because the clinical presentation of anaphylaxis and local
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reactions are often difficult to differentiate. Cutaneous, localized reactions are not considered
anaphylactic and are not related to an increased risk of anaphylaxis (Montanaro & Bardzura,
ZA0Z). Most anaphylactic reactions to insect venom are from insects of the Hymenoptera species
which include honeybees, bumblebees, yellowjackets, sweat bees, hornets, wasps and ants
(FAAN, n.d.b; Neugut et al., 2001). Allergen desensitization with venom immunotherapy is
indicated for individuals who have experienced a sevsre, life-threatening anaphylactic reaction.
A minimum of three to five years of therapy is recommended (Montanaro & Bardana,2002;
Neugut et al., 2001). Individuals who have received three to five years of immunotherapy have
less than a3o/o chance of experiencing a severe anaphylactic reaction from a future exposure.
However, the risk for those who have not received immunotherapy is somewhere between 30-
60% (Irleugut et al., 2001).
Latex. The incidence of latex allergies has risen dramatically since the introduction of
universal precautions in 1986 and the subsequent increase in use of latex-containing rubber
gloves. tndividuals working in health care, law enforcement and janitoriaVmaintenance services
are most commonly affected by latex allergies (Montanwo &, Bardan4 2002)- It has been
estimated that 8-17%of health care workers and I -6%of the general population have latex
allergies (Neugut et al., 2001). Individuals who have undergone multiple surgeries (increased
exposure to latex) are at higher risk of developing an allergy to latex. The incidense of latex
allergies in these individuals is estimated to be 6.5%. The incidence of latex allergies is also
high in individuals with spina bifida with incidences befween l8-73% (Drain & Volcheck,
2001).
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ftisfr Factors
The risk factors for developing anaphylaxis are somewhat controversial. Several studies
agree that individuals at risk of anaphylaxis are those with a history of anaphylactic reactions
(Bochner& Lichtenstein, l99I;FAAN, n.d.b; Montanaro & BardanU2002; Neugut eta1,,2001).
Although this appears to be the most reliable predictor of individuals at risk, it is not completely
accurate because occasionally the first anaphylactic reaction results in death (Neugut et al.,
2001). According to FAAN (n.d.b) and Montanaro and Bardana (2002), atopic individuals with
allergies are more likely to develop anaphylaxis than non-atopic individuals with allergies.
Atopic individuals are genetically predisposed to become sensitive to certain allergens. These
individuals typically have more Fc receptors on the surface of their mast cells and they tend to
produce more IgE antibodies. The skin and respiratory tract of these individuals are also more
sensitive to allergens (Rote,2002). The risk of achild developing an allergy is 50% if one parent
has an allergy. The risk increases if both parents have allergies (Putman,2A02)-
Atopic individuals suffer from a group of disorders collectively known as atopy. These
disorders include: allergic rhinitis (hay fever), atopic dermatitis (eczema), asthma and food
allergies. Approximately 2A% of the population in developed countries is affected by atopic
disease (Kuby, 1997). Allergic rhinitis is the most contmon atopic disorder, affecting
approximately l}%of the United States population. Atopic dermatitis is an inflammatory
condition of the skin that generally develops during infancy. The prevalence of atopic dermatitis
in the United States is 9Vo and appears to be increasing (National Institute of Allergy and
Infectious Diseases,2002). Asthma, a chronic inflarnmatory disease of the airways has seen a
dramatic increase in prevalence, severity and mortality in developed countries over the past 20
years. Approximately 15 million Americans have asthma; 5 million of these individuals are
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children. Asthma accounts for approximately 5,000 deaths per year (Kelly & Sorkness, 2002).
According to Bochner and Lichtenstein (1991), most studies report that atopy does not
put an individual at greater risk of developing anaphylaxis to medications and insect venom, but
a relationship between atopy and anaphylaxis to food and latex does exist. As mentioned in
Neugut et al. (2001), research has shown that the frequency of anaphylactic reactions in
asthmatic individuals was roughly equivalent to those without asthma. However, individuals
with a history of asthma may experience a more severe anaphylactic reaction. An asthma attack
may also occur during the anaphylactic reaction. Research from several studies have shown that
the majority of individuals who suflered a fatal food-induced anaphylactic reaction also had a
history of asthma or another atopic disease (Bock et al., 2001; Sampson et al., 1992; Yunginger
et al., 1988)
It is estimatedthat approximately 30% of children with atopic dermatitis and l0% of
children with asthma also have allergies to one or more foods. Children with atopic dermatitis
are corlmonly allergic to egg, fish, milk, peanut, soy, and wheat (Sampson, 1997).
Tr e atment of Anaphyl axi s
Epinephrine. Successful treatment of anaphyluis depends on symptom reversal and
maintenance ofthe respiratory and circulatory systems. Epinephrine is the drug of choice forthe
treatment of anaphylaxis. It should be administered as soon as possible after symptoms have
been detected (AAAAI Board of Directors, 1998; FAAN, n.d.b; Korenblat et al., 1999;
yunginger et al., 1988). There are no absolute contraindications for the use of epinephrine in a
life,threatening allergic reaction. Epinephrine is not contraindicated in individuals with
underlying heart disease. [n fact, if these individuals do not receive epinephrine they are likely
to experience coronary ischemia because of decreased filling pressure of the coronary arteries
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(Montanaro & Bardana,2002). Epinephrine is both an rr- and a p-adrenergic receptor agonist-
When epinephrine binds to o-adrenergic receptors, vasoconstriction occurs, which increases
peripheral vascular resistance. This action elevates blood pressure, increases coronary artery
perfusion and decreases urticaria and angioedema. Epinephrine also acts on fwo B-adrenergic
receptors. Activation of Fr-adrenergic receptors increases the rate and contractility of the heart;
activation of B2-adrenergic receptors results in bronchodilation. Stimulation of B-adrenergic
receptors increases the production of intracellular cyclic adenosine monophosphate (cAMP) by
mast cells and basophils. Intracellular cAMP inhibits flrther release of mediators from mast
cells and basophils (Ellis & Day,2003). The recommended adult dosage of epinephrine for
anaphylaxis varies between North America and Europe. Recommendations from most North
American references advise a dose of 0.3 to 0.5 mg (0.3 to 0.5 ml of a l:1000 dilution).
Recommendations from most British and European references advise a dose of 0.5 to I mg.
North American and British/European references are in agreement for the pediatric dosage which
is 0.01 *dkg. Subsequent doses of epinephrine are suggested to achieve improvement of
symptoms and can be continued until symptoms of hyperadrenalism occur; these symptoms
include palpitatiolls, anxiety and tremor (Ellis & Day, 2003).
A retrospective study was conducted to investigate the number of epinephrine doses
required for the treatment of anaphylaxis (Korenblat et al., 1999). One hundred five
anaphylactic cases were reviewed 35o/o (38 cases) required more than one injection of
epinephrine. The 105 cases varied over three grades of severity. A linear relationship was found
befween the severity of the reaction and the number of epinephrine doses, albeit, some mild
reactions required multiple injections. Of the 13 pediatric cases included in the study, six
Recognition and Treatment of Anaphylaxis 22
required more than one dose of epinephrine. The range of epinephrine doses for adults was 0-l
to 0.g ml of a l:1000 dilution; for childrenthe range was 0.1 to 0.5 ml of a 1:1000 dilution-
The number of doses and the duration of time between each dose vary in the literature.
The United Kingdom (UK) Consensus Panel on Emergency Cardiovascular Care and the
International Consensus Guidelines for Emergency Care recorlmended epinephrine
administration every five minutes until clinical improvement is achieved (Kemp & Lockey,
2002). Drain and Volcheck (2001) recommended that epinephrine be repeated two to three times
in l0 to 15 minute intervals. Korenblat et al. (1999) suggested that epinephrine be re-
administered after l0 to l5 minutes or sooner as needed and fuE-rAAI Board of Directors (1998)
recoiltmended epinephrine every l5 to 20 minutes as needed'
.,The current recommended route of administration of epinephrine is an intramuscular
(IM) injection into the lateral aspect of the thigh" (Ellis & Day, 2003, p. 12). The results of two
recent studies: "Epinephrine absorption in children with a history of anaphylaxis." by F' E. R.
Simons, Roberts, Gu and K. J. Simons (1998) and "Epinephrine absorption in adults:
intramuscularversus subcutaneous injection." by F. E. R. Simons, Gu and K. J. Simons (2001),
revealed that IM injection was superior to subcutaneous (SC) injection (Ellis & Day, 2003)- IM
injection provided a faster time to peak absorption and a higher plasma level of epinephrine. The
absorption of epinephrine via the SC route depends on cutaneous blood flow which is already
jeopardized by anaphylaxis. Prior to the results of the two studies, IM and SC routes of
epinephrine administration were believed to be equally effective and both methods were
referenced in the literature (Ellis &Day,2003)'
The IV route of epinephrine administration provides the fastest absorption rate and the
highest plasma level. However, because IV epinephrine has been shown to produce fatal
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tachyarrhythmias, myocardial infarction and intracerebral hemorrhage it should be reserved for
serious cases of anaphylaxis. Serious cases of anaphylaxis include severe hypotension,
significant airway obstruction and a cardiopulmonary resuscitative state (Drain & Volcheck,
2001; Ellis & Day,2003; Korenblat et al., 1999; Montanaro & BardanaZA0\. Only
experienced medical staff should administer IV epinephrine. In addition, the patient should be
monitored electrocardiographically. The IV dose of epinephrine for anaphylaxis is sornewhat
controversial; currently, a standard IV dose has not been estahlished. Severely hypotensive
patients should receive IV fluids to help restore intravascular volume. IV fluids should be a
crystalloid solution of eithernormal saline or lactated Ringer's and should be infused rapidly.
For recalcitrant hypotension, a vasopressor such as dopamine can be used (Drain & Volcheck,
2001 ).
Since anaphylactic reactions can be biphasic it is very important that a patient remain in
the hospital for medical observation after initial symptoms have resolved and s/he has been
stabilized. The length of time a patient should be monitored varies considerably in the literature-
Sampson (lgg7) and AAAAI Board of Directors (1998) suggested a minimum of four hours-
FAAN (n.d.b) recommended at least fourto six hours. Bochnerand Lichtenstein (1991), Kemp
and Lockey (2002), and Montanaro and Bardana (2002) suggested that patients be monitored for
24 hours. Drain and Volcheck (2001) recommended at least two hours for mild anaphylactic
reactions and 24 hours for severe anaphylactic reactions.
Other medications, Other pharmaceutical agents can be used in addition to epinephrine
to help alleviate some anaphylactic symptoms. Since these agents are not life-saving and they
cannot reverse most of the anaphylactic symptoms they should never be used as an alternative to
epinephrine (Drain & Volcheck,200l; FAAN, n.d.b). These agents include Hr and H2 receptor
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antagonists, corticosteroids and Fz-adrenergic receptor agonists (Drain & Volcheck, 2001;
Korenblat et al., I 999; Montzuraro & Bardana, 2002). Research has shown that using both H1
and Hz receptor antagonists proved more effective than using an Hr receptor antagonist alone
(Drain & Volcheck,200l). Diphenhydramine is an example of an H1 receptorantagonist and
ranitidine is an example of an H2 receptor arrtagonist. Corticosteroids probably have little to no
immediate effect onthe symptoms of the initial reaction. The proposed role of corticosteroids in
the treatment of anaphylaxis is to help terminate the late-phase reaction. Examples of
corticosteroids include IV methylprednisolone and oral prednisone. Aerosolized Fz-adrenergic
receptor agonists, such as albuterol can be used to assist in bronchodilation and are indicated if
wheezing and shorhress of breath continue to occur after epinephrine has been administered
(Drain & Volcheck, 2001).
Epinephrine auto-injectors. Epinephrine should be prescribed for all individuals who
have had a previous anaphylactic reaction. Currently, the only device available by prescription is
an epinephrine auto-injector. The device is available in two doses: EpiPen@, which contains 0-3
mg of epinephrine and EpiPenJr.@, which contains 0.15 mg of epinephrine. EpiPen@ is indicated
for adults and children weighing greater than 30 kg. EpiPen Jr.@ is indicated for patients
weighing less than 30 kg. However, referring back to the recommended pediatric dose of
epinephrine (0.01 mdkg), EpiPen Jr.@ is best for children weighing 15 kg. Therefore,
underdosing occurs in children weighing greater than 15 kg and overdosing in those weighing
less than 15 kg. In a recent study to determine which auto-injector is best-suited for children
weighing between 15 kg and 30 kg, the results showed beffer pharmacological response but more
side effects (such as palpitations, headache and nausea) with EpiPen@ as compared to EpiPen
lr.@ lpllis & Day,2003; Sicherer,2003). Despite the increase in side effects, EpiP*n* it
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recommended because underdosing with EpiPen Jr.@ could be fatal. EpiPen Jr.@ is not suitable
for use in infants. In most situations, an ampule of epinephrine and a needle and syringe are
prescribed for infants. In a recent study, it took parents, on average, 142 seconds to draw up
epinephrine into the syringe. Over half of the parents drew up greater than 3A% of the suggested
dose. These study results indicate that an auto-injector appropriate for use in infants would be
beneficial and should be developed (sicherer, 2003).
As previously mentioned, more than one dose of epinephrine is necessary in some cases.
Individuals who are at risk of having severe anaphylactic reactions should carry an auto-injector
and have more than one auto-injector easily accessible at all times (Ellis &,Day,2003;
Korenblat, 1999). Sampson (1997) recommends that an anti-histamine be available at all times
as well. Once an auto-injector is prescribed, individuals and/or parents must be instructed on a)
the indications for use, b) proper technique, c) proper storage, and d) proper disposal of the auto-
injector (Ellis &Day,2003; FAAN, n.d.b; Montanaro & Bardana,2002). Epinephrine should be
administered immediately at the onset of symptoms. Delayed administration of epinephrine
increases the risk of death, Proper technique should be demonstrated with an EpiPen@ training
device (contains no needle and no epinephrine) to the patient and/or the patient's family by the
prescribing physician. Individuals should frequently check the expiration date and the product
for discoloration and/or precipitation. In the event that the only available auto-injector is expired
it may be used as long as the epinephrine is not discolored or precipitated. The potential benefit
of expired epinephrine far outweighs the consequences of delayed or no treatment with
epinephrine (Montanaro & Bardanq 2002).
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Recent studies have revealed that patients, their parents and even medical professionals
were not familiar with the technique and indication for use of epinephrine auto-injectors. 
Three
recent studies and their results are discussed below.
Results of a study conducted by Gold and Sainsbury (2000) revealed that parental 
recall
of symptoms and proper use of an epinephrine auto-injector were insufficient. of the 68 parents
that participated in the study, very few recalled specific signs and symptoms of anaphylactic
reactions and only Z4%demonstrated correct use of an epinephrine auto-injector- Forty-five
cases of anaphylgis were reported inthis population. only 13 (29%) of the cases received first
aid treatment with an Epipen@. Six (1 3%) of the cases received no first aid medication. 
Prompt
fust aid treatment with an EpiPen@ resulted in fewer hospital admissions and fewer subsequent
Epipen@ injections. Two of the l3 cases (15%) in which epinephrine was administered required
hospitalization as compared to l5 of the 32 cases (47%) in which epinephrine was not
administered. The results were the same for subsequent injections. Results of the study also
revealed that correct use of an EpiPen@ reduced morbidity from anaphylaxis (Gold & Sainsbury,
2000).
Sicherer et al. (2000) evaluated the use of self-injectable epinephrine by physicians and
families of chitdren with food allergies. The study found that self-injectable epinephrine was
unfamiliar to physicians and was frequently underprescribed. Only 2l% of the 25 pediatricians
and 360/o of the 1 1 pediatric residents demonstrated correct use of the device. Epinephrine 
was
also incorrectly used by patients and their families. Thirty-eight percent of the 93 patients/
parents correctly demonstrated the use of an EpiPen@. only 49% of the patients/parents reported
demonstration of the device by the physician that prescribed it; 80% of which were only verbally
explained (Sicherer et al., 2000).
I
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Grouhi, Alshehri, Hummel and Roifman (1999) found that medical professionals were
unfamiliar with epinephrine auto-injectors. The one hundred twenty-two medical professionals
that participated in the study included emergency department physicians, pediatricians,
consultant pediatricians, family practitioners, fellows, residents, medical students, pharmacists
and nurses. only 25%of the participants demonstrated correct use of an EpiPen@, I 9o/o had a
training device afiZ4o/owere aware of the two available doses. Among the group of
participants, the pharmacists performed the best in all three categories (Grouhi et al-, 1999)'
ln the three studies mentioned above, the most common mistakes made during the
demonstration of the device were faihue to remove the gray safety cap, choosing the wrong end
of the device for placement, and faih.re to hold the pen in place for 10 seconds. Choosing the
wrong end of the device for placement will result in digital injection. Consequences of digital
injection include vasoconstriction of the blood vessels in the digit and ischemia (Ellis & Day,
2003; Grouhi, lggg). The indications for use and proper technique of epinephrine auto-injectors
should be demonstrated to and reviewed hy patients, farnilies, other caregivers and medical
perso1nel to ensure adequate and appropriate first aid anaphylaxis treatment.
Fatalities
Although death from anaphylaxis is rare, the potential still exists. Anaphylactic deaths,
especially due to food, appear to be on the rise (Sampson et al., 1992). Death most commonly
occurs from upper airway swelling which leads to asphyxia (Hay, Harper & Courson, 1994)'
Many individuals do not fully understand the severity of allergic reactions- Often times the
allergic individual or the parents of an allergic child deny or minimizethe symptoms of
anaphylaxis. Furthermore, mary individuals rely solely on oral anti-histamines to treat the
reaction. The critical association between an allergic reaction and death is delayed
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administration of epinephrine. Research has been conducted which reviewed fatal anaphylactic
reactions induced by food. Three of these studies are discussed below-
Sampson et al. (lgg}) retrospectively reviewed six fatal reactions and seven near-fatal
reactions that occurred in children and adolescents over a 14 month period- A near-fatal
anaphylactic reaction was defined as a reaction in which admission to the intensive care unit
(ICU) for intubation, mechanical ventilation and vasopressor support were necessary. Bock et al-
(2001) analyz ed 32 fatal cases of anaphylaxis that occurred betwe en 1994 and I 999 - Most of the
cases involved adolescents and young adults. Yunginger et al. (19SS) reviewed seven fatal
reactions that took place over a 16 month period. The ages of the individuals ranged from I I to
4i. A majority of the cases that were reviewed in these three studies shared similar
characteristics. Most individuals had a known food allergy, were atopic (most had asthma), were
unaware that the allergen was present in the food and were away from home when the food was
consumed and the reaction occurred. Five of the six fatal reactions reviewed by Sampson et al.
(lgg1)occurred inpubtic places, fourof which occurred at school. Inaddition, very few of the
individuals received epinephrine at the development of symptoms and most did not have self-
administered epinephrine with them. The study by Sampson et al. (I992) revealed that none of
the children that suffered a fatal reaction received epinephrine prior to the onset of severe
symptoms and alt of the children with near-fatal reactions received epinephrine prior to or within
five minutes of the onset of severe symptorns'
Prevention
prevention of anaphylaxis depends on complete avoidance of the allergen' Different
preventative techniques have been proposed based on the type of allergen. Individuals with food
allergies need to avoid all foods that contain the allergen. Patients, parents and caregivers must
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be taught to read food labels very carefully so as to detect hidden allergens. Many different
terms are used for one ingredient, for example, casein, whey and sodium saseinate all indicate
the presence of cow milk protein (Putman ,2002). Caution should also be used when dining out
at restaurants. Prevention of medication-induced anaphylaxis involves avoidance of the
medication and other medications similar in structure, for example penicillin antibiotics and
cephalosporin antibiotics. To minimize exposure to insects, precautionary steps include a)
rernoving insect nests; b) not wearing brightly colored clothing, perfumes, and scented lotions; c)
using caution when cooking or eating outdoors; and d) wearing shoes at all times when walking
outdoors (AAAAI Board of Directors, t 998; FAAN, n.d.b). Individuals with a latex allergy need
to avoid latex containing products. However, with over 40,000 household products that contain
latex, it is often very difficult. Common latex containing products include latex examination
gloves, rubber bands, toys and elastic waistbands. It has also been recommended that individuals
with a documented history of allergies and anaphylaxis wear a Medic-Alert bracelet and/or carry
an identification card in their wallet or purss (AAAAI Board of Directors, 1998; Gaudreau,
2000).
Several studies have suggested that breast feeding may be helpful in preventing some
food allergies. The American Academy of Pediatrics (AAP) Committee on Nutrition (2000)
made the following recommendations for infants who are at a high risk of developing a food
allergy. Infants at high risk include those with a strong family history of atopy (both parents or
one parent and one sibling). High-risk infants, at minimum, should be breastfed for the first year
of life. A hypoallergenic formula can be added to supplement breast milk. Mothers of high-risk
infants should eliminate peanut and tree nuts from their diets while nursing and consider
eliminating other highly allergenic foods such as fish, seafood, egg and milk. The introduction
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of solid foods should be delayed until the infant is six months old. Dairy products should be
given after 12 months of age, egg after 24 months of age and peanut, tree nuts and fish after 36
months of age.
Anaphytaxis and Severe Allergic Reactions in Schools, Preschools and Day Cares
As previously mentioned, approximately 8% of children less than three years of age have
food allergies (Bock, 1987). Food allergies account for most cases of anaphylaxis in children
outside the hospital setting (Sicherer et a1.,2000). Research has also shown thatl-}Vo of all
anaphylactic reactions in children have occurred in schools (Nowak-Wegrzyn, Conover-Walker,
& Wood,200l). Recently, several studies have been conducted to evaluate the policies on food
allergy education, prevention and treatment by schools, preschools and day cares.
A srudy by Rhim and McMorris (2001) evaluated the food allergy policies of public
elementary schools in Michigan. Despite the fact thatgTYo of the participating schools reported
at least one child with a known food allergy, the results revealed four major deficiencies and
inadequacies in the schools' policies. The first major deficiency was the lack of a structured,
school-wide program for the staff regarding food allergy education. Most schools relied on the
parents of children with food allergies and in-seruices to provide education on food allergies-
The in-services were usually provided by the school nurse or the principal. Astonishingly, ll%
of the schools reported no formal education or training on food allergies and l0% of the schools
reported that no staff members were trained to administer epinephrine (EpiPen@). h the schools
where staff members were trained to administer epinephrine, the principal, school nurse and
teachers were trained most often. The lack of prevention and avoidance measures was the
second deficiency. Only ll%of the schools reported that staffmembers were trained to read
food labels and only 70%of the schools had a "no food sharing" policy. The third deficiency
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was the lack of written, individualized emergency protocols; only 16% of the schools had these
protocols" The Iast deficiency was inaccessibility of epinephrine. Most schools stored
epinephrine in the main office (64%) or in the nurse's office (34%). Twenty-four percent of the
schools stored epinephrine in the classroom, 17% allowed children to carry their own
epinephrine and in4Yoof the schools, epinephrine was passed from teacher to teacher (Rhim &
McMorris, 2001).
A second study characterized severe peanut and tree nut allergic reactions that occurred
in schools and day cares. Sicherer, et al (2001) surveyed members of the US Peanut atrd Tree
Nut Allergy Registry to obtain data. Seven hundred fifty members (16% of the registry) reported
at least one reaction that occurred at school or day care; 100 of these members were sfudied
further. The study participants reported 124 reactions to peanuts (115 reactions) or tree nuts (9
reactions). Sixty-four percent of the reactions occulred at day care or preschool anidZ1Yo of the
reactions were the first indication that the child was allergic to either peanut or tree nuts. In 59%
of the cases a teacher was the first adult to recognize the reaction. The child's parent was the
flrst to recognizethe reaction in 32% of the cases. An emergency plan was available for 33% of
the reactions but was only followed 73% of the time. Once the reaction was recognized, the
most common step taken by the teacher was notification of the child's parents to determine what
action to take. Medications were administered in 90% of the cases. However, only 28%
received epinephrine. Oral anti-histamines were given in 86% of the cases. Treatment delays
were attributed to delayed recognition of symptoms, contacting the parent to deterrnine what
action to take, failure to follow the emergency protocol and unsuecessful attempts at
administering epinephrine (Sicherer et al., 2001)-
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The study by Nowak-Wegrzyn et al. (2001) was conducted to characterize food allergic
reactions that occurred in schools and preschools. The researchers of this study surveyed 132
children with known food allergies or their parents. Fifty-nine schools and 21 preschools were
also sgrueyed. Medications used to treat allergic reactions were available for only 84% of the
children. This means that no medication was available for 160/o of the children. Twenty-four
( l8%) children reported at least one reaction at school or preschool within the past two years. A
total of 41 reactions occurred. Twelve children had a total of 19 reactions at school and 12
children had a total of 22 reactions at preschool. An emergency treatment protocol was available
for 86% of the reactions but was only followed in 80% of the reactions. Medication was
administered in 90% of the reactions and was usually given within l0 minutes of the onset of
symptoms. A teacher or the school muse administered the medication. Oral anti-histamines
were used tn61%ofthe reactions, epinephrine in l5% of the reactions and inhaled
bronchodilators in l0% of the reactions. Ninety percent of the schools/preschools that
participated in the study reported at least one child with a known food allergy; 39% reported a
food-related allergic reaction within the past two years. A health technician or school nurse was
responsible for the treatment of food allergic reactions in more than 90% of the schools-
Teachers and/or administrators were responsible for treatment in preschools. Medications were
stored in the health room in97o/o of schools. In the preschools, medications were stored in the
classroom (48%), front office (43%) or kitchen (1a%) Q.{owak-Wegrzyn et a1., 2001).
Recommendations
Recommendations on how to recognize, treat and prevent anaphylaxis in schools,
preschools and day cares have been given by a number of organizations and individuals- The
motivation behind these recommendations is to provide a safe environment in schools,
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preschools and day cares for severely allergic children without discrimination (AAAAI Board of
Directors, 1998; FAAN, n.d.c; Gaudreau,2000; Vickers, Maynard & Ewan,1997). The
Rehabilitarion Act of 1973 granted children with disabilities the benefit of and participation in
any institution that receives federal funding. Children with severe allergies are protected by this
law and should not be prohibited from eating school lunch in the cafeteria. Allergen free tables
are often available at school cafeterias. However, because this can be considered a form of
discrimination, suggestions have been made that tables be provided for children who choose to
eat highly allergenic foods such as peanut and fish. Federal law also requires that allergen-free
food substitutes be provided by school food service programs. Written documentation from the
child's physician is required (Gaudreau, 2000; Mufloz-Furlong, 2003).
In 1998, fuqrqAl Board of Directors issued a coilsensus statement on the management of
anaphylaxis in schools and child care settings. The consensus statement was modified from the
Canadian Society for Allergy and Clinical Immunology. fuqJqAI (1998) recommends that
All individuals entrusted with the care of children need to have familiarity with basic
first-aid and resuscitative techniques. This should include additional formal training on
how to use epinephrine devices. Training programs may be through health departments
or physicians' groups to ensure that all individuals in schools and other areas of child
care (eg, school bus drivers, coaches, camp counselors and lifeguards) are qualified in
these techniques. A school-wide food allergy awareness program for staff, including an
allergy emergency drill, should be developed to ensure that everyone will know what to
do if a reaction occurs (P. 175).
The American Academy of Pediatrics' Committee on School Health also recommends that
school personnel be trained to treat anaphylactic reactions in children (Hay et a1., 1994)-
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Children with severe allergies should be identified to all school staff. An identification
sheet containing the child's name and photograph, the type of allergy or allergies the child has,
the signs and symptoms of an allergic reaction and an emergency treatment protocol should be
developed by the child's physician and signed by the child's parent(s). ldentification sheets
should be made available to all school staff (AAAAI Board of Directors, 1998). FAAN (n.d.a)
has created a document, "Food Allergy Action Plan", which can serve as a template or can be
used by parents and physicians (Appendix A)" It has also been recorrmended that the child wear
a Medic-Alert bracelet (AAAAI Board of Directors, 1998; Gaudreau, 2000). The staffshould
also receive formal training on the recognition and treatment of severe allergic reactions.
Training should be provided by local health departrnents, physicians or other medical
professionals. Ffuil{ has training programs and other educational materials that can be used
(Mufloz-Furlong, 2003). In the event that an anaphylactic reaction occurs, the child should
receive epinephrine and should be immediately transported to the hospital for observation and
continued medical support. According to Mufloz-Furlong (2003), schools are required to
administer epinephrine even if a full-time nurse is not on staff. Epinephrine should be readily
accessible (Putman, 2002). If permitted by the school and/or the state of residence, children old
enough to self-administer epinephrine should be allowed to carry their own epinephrine auto-
injectors, and epinephrine should be stored in the classroom and passed between teachers for
younger children.
prevention of anaphylaxis requires strict avoidance of the allergen, this however is often
difficult to accomplish. Children with severe allergies, their parents and their physicians should
work closely with school staffto make all the necessary arrangements to prevent a reaction from
occurring. Minimization of exposure can be attempted by a number of preventative techniques,
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some of which include: a) food-label reading, b) "no food sharing" policies, c) non-edible treats
for classroom parties, d) avoiding contamination of cooking utensils, e) thorough cleaning of
surfaces where food is prepared and served, f) removal of insect nests, g) covering garbage cans,
and h) no eating outside (AAAAI Board of Directors, 1998; Mufioz-Furlong,2003).
Confidence
Successful completion of a task depends on how confident a person is in his/her ability to
complete the task. The development of confideflce has been studied extensively by
psychologists. Albert Bandura's social cognitive theory is one explanation for the development
of confidence. Bandura's theory focuses on human functioning which is dictated by the
interactions between personal, behavioral and environmental forces. Personal factors include
cognition, affect and biological events. At the center of Bandura's theory are the beliefs of self-
efficacy, which he defined as "people's judgments of their capabilities to organize and execute
courses of action required to attain designated types of performances" (Pajares, 2002,1T 14).
Self-efficacy has also been defined as a 
o'cognitive process indicating people's confidence in
their ability to effect a given hehavior" (Maibach, Schieber & Carroll, 1996, 11 3). This definition
was expanded to include "people's confidence in their ability to regulate their motivation,
thought processes, emotional states and social environment to effect a given behavior" (Maibach
et al., l996, fl 3). Self-efficacy is apowerful predictorof aperson's performance. It is measured
on a continuum from low to high. The level of self-efficacy can be quite variable depending on
the proposed task or situation. Self-efficacy differs from self-confidence because self-efficacy is
situation specific whereas self-confidence is predominantly a stable personality trait. Self-
confidence is defined as 
o'an attitude which allows individuals to have positive yet realistic views
of themselves and their situations" (Self-confidence, n.d., tT l). In general, self-efficacy helps to
Recognition and Treatment of Anaphylaxis 36
determine the outcome of a situation, and confident individuals typically anticipate successful
outcomes (Pajares, 2002).
Self-effi cacy is developed through four main sources: mastery experience, vicarious
experience, social persuasion and somatic and emotional states (Maibach et al., 1996; Pajares,
2002). Mastery experience, the most influential source of self-efficacy development is defined
as the interpretation of the results of previous performance(s). Therefore, self-efficacy increases
when outcomes are successful and decreases when outcomes are unsuccessful. Learning through
observation of others is known as vicarious experience. Vicarious experience is particularly
beneficial if the model and situation share similar characteristics as the observer and the
observer's situation. Social persuasion refers to input by others (peers, superiors, mentors, etc.).
Self-effi cacy is typically strenglhened by compliments or positive comments, even if the desired
outcome was not achieved. Somatic and emotional states also effect an individual's
development of self-efficacy. For example, anxiety and fear decrease self-efficacy. Self-
efficacy can be increased by improving an individual's physical and emotional well being, as
well as preparing that individual to expect arousal in certain situations (Bandura, 1 994; Maibach
et al., 1996; Pajares, 2002).
Self-effi cacy inJluences the way an individual feels, thinks, behaves and motivates
him/herself. Self-efficacy mediates how an individual uses his/her knowledge and skills in a
particular situation. There are four processes through whish this occurs: (a) choice behavior;
(b) effort, perseverance, and resilience; (c) thought patterns; and (d) emotional reactions (Pajares,
2002). An individual's self-efficacy guides the choices s/he makes and determines the course of
action s/he pursues. Generally, people choose tasks that they are confident they can perform and
avoid those they feel they cannot perform. This choice is also based on knowledge and skill
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level required for task completion. Individuals with high self-efficacy approach difficult tasks as
challenges rather than situations to be avoided. Self-efficacy also determines how much effort
and perseverance an individual will spend on a task and how resilient s/he will be if or when
things go awry. Individuals with high self-efficacy set challenging goals and dedicate
themselves to the completion of these goals. Self-efficacy influences an individual's thought
patterns. An individual with high self-efficacy has high expectations, can visualize successful
performances, thinks analytically rather than emotionally and is able to control self-defeating
thoughts. The last process influenced by self-efficacy is emotional reaction. Individuals with
high self-efficacy approach situations with a positive attitude and minimal stress. Basically,
individuals with high self-effrcacy possess characteristics that enable themselves to take control
of a situation and handle it appropriately (Bandura, 1994- Maibach et al., 1996; Pajares, 2002).
Several research studies have been done to determine the extent to which self-efficacy
plays on an individual's ability to complete atask. Research has been conducted along a diverse
spectrum of disciplines from medicine to athletics. One such research project was conducted to
demonstrate the relationship between the self-efficacy of medical students and their performance
of pediatric resuscitation. The results of the study support the theory of self-efficacy in that
"clinicians are less likely to initiate and sustain behaviors for which they lack conftdence"
(Maibach et al., 1996, fl 2). To maximize self-efficacy and therefore confidence in the
performance of pediatric resuscitation, the researchers suggested modifications to the training
progritm that focused on the fotr sources of self-efficacy development: mastery experience,
vicarious experience, social persuasion and somatic and emotional states. Mastery experience
can be strengthened through both repeated practice and frequent mental rehearsal of resuscitative
procedures and techniques. Vicarious experience can be enhanced by demonstration of the
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resuscitative procedures. Explanations of the unobservable mental processes involved in
pediatric resuscitation can also enhance vicarious experience. In addition to correct resuscitative
procedures, poor resuscitative procedures should also be demonstrated to show potential
consequences. Social persuasion can be beneflcial by focusing on the positive aspects of the
sfudent's performance regardless of the outcome. If warranted, suggestions and constructive
criticism should be offered. [n order to positively influence somatic and emotional states,
students should be taught to control physiologic and affective states such as fear, panic and
shame (Maibach et al., 1996).
Summary
Anaphylactic reactions in children are rare; however, due to the fact that these reactions
are potentially fatal, it is extremely important that this topic be addressed. The epidemiology of
anaphylaxis in the United States is virtually unknown. Current estimations are not reliable
because anaphylaxis is often uffecognized or misdiagnosed. Due to this uncertainty it is hard to
determine the overall effect that anaphylaxis has on the United States population. However, one
thing is certain, the incidence of anaphylaxis in the United States appears to be rising. The risk
factors for developing anaphylaxis are controversial. The one risk factor that is agreed upon in
the literature is having had a previous anaphylactic reaction. Although, a substantial amount of
research has indicated that atopic individuals appear to be at a higher risk of developing
anaphylaxis. Of the four cofitmon anaphylactic agents, foods cause the rnost anaphylactic
reactions in children outside of the hospital setting (Sicherer et a1.,2000). The prevalence of
food allergies is also the highest among infants and young children. Approximately 8% of
children less than three years of age are thought to have allergies to food (Bock, 1987). This
occurrence is best explained by the fact that infants and young children have immature immune
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and GI systems. Some children outgrow allergies to certain foods such as milk, soy, wheat and
egg; however, allergies to peanut, tree nuts, fish and shellfish tend to be life-long. Children at
risk of developing allergies are those with a family history of atopy. Research has shown that
30%of children with atopic dermatitis and 10% of children with asthma also have food allergies
(Sampson, 1997). These statistics are alarming because the prevalence of both atopic dermatitis
and asthma are on the rise. Therefore, it can be expected that more children will develop
allergies to food. [n many of the fatal food-induced cases that have been investigated, the
individual was atopic. By combining this fact with the fact that the prevalence of asthma and
atopic dermatitis are rising, the number of fatalities due to food is also expected to rise.
Furthermore, research has shown that a higher incidence of anaphylactic reactions, both fatal and
nonfatal, occur in public places, especially at schools, preschools and day cares. In fact, four of
the six fatal reactions investigated by Sampson, et al. (1992) occurred at school. Another study,
which characterized reactions to peanut and tree nuts revealed that 640/o of the reactions occurred
at day care or preschool and that 25% of the reactions wsre the f,rrst warning that the child had an
allergy to peanut or tree nuts (Sicherer et a1., 2001).
Epinephrine is the drug of choice for anaphylactic reactions. Despite this fact,
epinephrine administration is often delayed or not used at all. Morbidity and mortality of
anaphylaxis seems to be directly related to whether or not epinephrine is administered and how
quickly it is administered. Research has also shown that patients, parents and even medical
professionals are often uncertain when to administer epinephrine and are unfamiliar with how to
use epinephrine auto-injectors. Many individuals also tend to rely on other medications that
cannot fully reverse the symptoms of anaphyla:ris.
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prevention of anaphylaxis depends on complete avoidance of the allergen. Nevertheless,
since accidental exposure is common, recognition and prompt treatment of anaphylaxis is very
important. Recent studies have shown that the recognition and treatment of anaphylaxis is
insufficient by school, preschool and day care staff. Whether or not one or more children have
severe allergies, individuals responsible for the lives of children should receive training on the
recognition and treatment of anaphylaxis.
Albert Bandura's self-efficacy theory states that knowledge, experience and practice
increase one's confidence in completing a task (Maibach et at., 1996; Pajares, 2002). Self-
efficacy also dictates how one will approach a certain situation. According to the self-effrcacy
theory, individuals with a high level of self-efficacy will approach an anaphylactic reaction with
a positive and confident attitude; they will also use a lot of effort and perseverance. In addition,
these individuals are more likely to ignore their emotions and control physiologic states
(Maibach et al., 1996).
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Chapter Three: The Methodology
Description of the Methodolog,t
This study used non-experimental, quantitative methodology to determine day ca.re
providers' confidence level in their ability to recognize and treat anaphylactic reactions. Non-
experimental methodology was used because the purpose of the study was to determine day care
providers' current level of conf,dence, not to manipulate their level of confidence. Quantitative
methodology was used to quantifu the confidence level of day care providers, which was done by
assigning a score to their level of confidence. Statistical analysis was done to determine the
relationship between the dependent and independent variables.
Design af the Study
Permission to obtain and use the licensed home day care providers mailing list for Dakota
County was obtained from Sue Jatrnke, Case Aide (Appendix B). Permission to obtain and use
the licensed day care centers mailing list was not required because it was accessible on the MN
DHS website at www.dhs.state.mn.us/Licensing. Permission to conduct the study was obtained
from the Augsburg College lnstitutional Review Board (Appendix C). The IRB approval
number for this research study was 2003-43-3-
The dependent variahle of the study was total level of confidence. The independent
variables of the study were a) severe allergy and anaphylaxis training and b) previous experience
treating or facilitating treatment for a child having an anaphylactic reaction.
Papulation and Sample
The populations studied were licensed home day care providers and employees of
licensed day care centers in Dakota County, Minnesota- Dakota Counfy includes the follo*ing
corlmunities: Apple Valley, Burnsville, Cannon Falls, Eagan, Farminglon, Hampton, Hastings,
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Inver Grove Heights, Lakeville, Mendota Heights, Northfield, Randolph, Rosemont, South St.
paul, Vermillion and West St. Paul. As of September 8, 2003, there were 974 licensed home day
care providers in Dakota County. As of September 3,2003, there were 112 licensed day care
centers in Dakota County. The actual number of licensed day care center employees in Dakota
County was unknown. Ten day care centers from the Dakota County mailing list were contacted
and were asked to report the total number of teachers, assistant teachers and aides on staff. On
average, I I individuals were employed by licensed day care centers; the range was 4 to 25
employees. The sample population consisted of 120 subjects, 60 home day care providers and
60 day care center employees. Contact with the subjects was made via the mail. Suhjects were
mailed a consent letter, a survey, stickers to be used in their day care/classroom and a self-
addressed, stamped, refurn envelope-
Sixty licensed home day care providers were systematically selected from the Dakota
County licensed home day care providers mailing list. This number represented 6.20/o of the
licensed home day care providers in Dakota County. Every 16ft licensed home day care provider
on the list was selected and one survey was sent.
Twelve licensed day care centers were selected from the Dakota County licensed day
care centers mailing list. This number represented 10.7% of the licensed day care centers in
Dakota County. The investigator of the study contacted every ninth day care center on the list
and asked a) if the surveys could be sent, b) for the name of a contact person, and c) if the center
had at least five teachers, assistant teachers and/or aides on staff. When a day care center did not
have enough staff or did not return the phone call, the next day care center on the list was
contacted. The following licensed day care centers met the requirements and therefore were sent
surveys: 1,9,1g, 28, 36,47,54,63,73,84,90 and 99. Five surveys were sent to each licensed
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day care center; therefore, 60 day cate center employees were sent a survey. A letter addressed
to the contact person at the day care center accompanied the surveys (Appendix D). The letter
explained the purpose of the research study and asked the contact person to distribute the five
surveys amongst teachers, assistant teachers and aides.
Instrumentation
The total confidence level of day care providers in their ability to recognize and treat
anaphylactic reactions was determined through the use of a survey. The survey was developed
by the investigator of the study and was modeled after the survey used Uy FH* and McMorris in
their study, "School readiness for children with food allergies" (2001). There were two versions
of the survey, one version for licensed home day care providers and the other version for
employees of licensed day care centers. The wording on the two surveys was slightly different.
To determine the validity and clarity of the survey, a pilot study was conducted. Three home day
care providers and two day care center employees participated in the pilot study. Pilot study
participants included one family member and four acquaintances of the investigator of the study.
The pitot study participants were asked to a) complete the survey, b) record the amount of time it
took to complete the survey, and c) provide comments regarding the survey. The three licensed
home day care providers received the home day care pilot study survey (Appendix E). The two
day care center employees received the day care center pilot study survey (Appendix F). The
average amount of time it took to complete the survey was six minutes. One question was added
as suggested by pilot study participants.
There were twelve questions on the final surveys - "Anaphylaxis Survey for Home Day
Cares" (Appendix G) and "Anaphylaxis Survey for Day Care Centers" (Appendix H). The first
two questions asked participants to record the number of children in their day care/classroom and
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the number of children in their day care/classroom with severe allergies to food, medication and
insect venom. The next seven questions required participants to choose a coffect response from
the choices listed. The last three questions used a S-point Likert scale. The numeric value
corresponded to either the level of familiarity (question l0) or the level of confidence (questions
II and 12). Avalueof I indicatedthattheparticipantwas"notfamiliar/confident",&valueof2
indicated that the participant was "less familiar/confident", a value of 3 indicated that the
participant was "neutral", a value of 4 indicated that the participant was "familiar/confident", and
a value of 5 indicated that the participant was "completely familiar/confident". The only values
that were associated with arating onthe actual survey were l, 3 and 5.
Data Collection and AnalYsis
Data Collection Procedures. Subjects were mailed a survey (Appendix G or H), consent
letter (Appendix I or J) and a self-addressed, stamped, return envelope. The subjects also
received stickers which could be used in their home day care or day care center classroom. The
stickers were theirs to keep regardless if they participated in the study. The subjects were asked
to a) complete the sgrvey, which should take no longer than 15 minutes and b) return the survey
in the return envelope within two weeks. To maintain confidentiality and anonymity, the
subjects were asked not to include identiffing information (name, address, day care niune, etc.)
on their survey or return envelope. In addition, envelopes wsre destroyed upon return of the
survey. participation in the study was completely voluntary- Return of the completed survey
implied inforrned consent.
Scoring. The total level of confidence for each participant was determined by adding the
numeric values chosen in questions 10, 1l and 12. The possible range of scores was 3 to 15. A
score less than 6 indicated that the participant was "not confident" in hislher ability to recogtize
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and treat an anaphylactic reaction. A score greater than or equal to 6 but less than 9 indicated
that the participant was "less confident" in hisflrer ability to recognize and treat an anaphylactic
reaction. A score greater than or equal to 9 but less than 12 indicated that the subject was
"neutral" in his/her ability to recognize and treat an anaphylactic reaction. A score greater than
or equal to l2 but less than 15 indicated that the participant was "confident" in hisfter ability to
recognize and treat an anaphylactic reaction. A score of 15 indicated that the participant was
"completely confident" in his/her ability to recognize and treat an anaphylactic reaction. The
investigator of the study interpreted "neutral" as uncertain. Therefore, because these participants
could not decide if they were confident they were included with the participants that selected
"not confident" and "less confident".
Data Analysis. Continuous, ordinal and nominal data were collected from the survey.
The data in questions I and 2 were continuous. The data in questions 3, 5, I and 9 were nominal.
The data in questions 4, 6,7,10, 11 and 12 were ordinal. The Statistical Package for Social
Sciences (SPSS) was used to conduct descriptive and inferential statistical analyses. Two
populations were studied (home and center) and therefore statistical analysis was conducted on
both sets of data individually and then on the combined data (for total confidence only).
In order to provide a general understanding of the day care providers in Dakota County,
descriptive statistics were calculated on all 12 questions. The mean and the range were
calculated for questions I and 2 as well as the total confidence level. The standard deviation was
also determined to reflect the spread of the frequency distribution (Riegelman, 2000). The
frequency was calculated for question 2 through 12.
Bivariable analysis was used to determine the relationship between the dependent
variable, total level of confidence, and the independent variables, a) severe allergy and
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anaphylaxis training and b) previous experience treating or facilitating treatment for a child
having an anaphylactic repction. In bivariable analysis, the null hypothesis states that there is no
relationship between the dependent variable and the independent variable (Riegelman, 2000).
Initially, because there was more than one independent variable, the investigator of the study
planned on conducting multivariable analyses to determine the strength of the relationship
between the dependent variable and independent variable(s). However, since there were only
two independent variables, bivariable analysis was chosen because it is less complicated to
perform and interpret. Furthermore, the type of data that was collected did not lend itself to
multivariable statistics. Statistical significance was based on ap value less than or equal to 0.05.
The Mann-Whitney test was the statistical significance test used to determine the
relationship between total level of confidence and severe allergy and anaphylaxis training. It is
the most appropriate test to use with an ordinal dependent variable and a nominal independent
variable (Riegetman, 2000). The Mann-Whitney test is a nonparametric test that does not make
assumptions about the shape of the distribution.
The Spearman test was done to determine the relationship between total level of
confidence and previous experience treating or facilitating treatment for a child having an
anaphylactic reaction. The Spearman test is the most appropriate test to use when studying an
ordinal dependenJ variable and an ordinal independent variable (Riegelman, 2000). The
Spearman test calculates arank correlation coefficient, p (rho) which ranges from -l to +l- A
positive value indicates a positive correlation (as one variable increases/decreases, the other
variable does the same). A negative value indicates a negative correlation (as one variable
increases/decreases, the other variable does the opposite). The correlation between the two
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variables becomes stronger as the absolute value (disregarding the sign) of the correlation
coefficient increases.
Additionally, the statistical significance between the components of the dependent
variable and the independent variables were conducted using the appropriate tests (Mann-Whitey
test and Spearman test). The components of the total level of confidence include a) level of
familiarity with the signs and symptoms of an anaphylactic reaction (question t 0), b) level of
confidence in ability to recognize a child having an anaphylactic reaction (question I l), and c)
level of confidence in ability to treat an anaphylactic reaction (question 12).
The t-test was conducted to determine whether the difference in the mean total
confidence scores for home day care providers and day care center employees was statistically
significant. Here, the null hypothesis states that the mean scores are approximately equal and
therefore, the difference in means is not statistically significant.
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Chapter Four: Presentation of Data
Of the 60 home day care providers that were mailed a survey,28 (46.7%) participated 
in
the study. This representedZ.go/o (2hlg74) of the licensed home day care providers in 
Dakota
County. Twenty-three of the 60 day care center employees (38.3%) that were mailed 
a survey
participated in the study. The actual number of day care center employees in Dakota 
County was




Question one: Number of children in the home 
day care or day care center classroom.
The mean number of children attending a home day care was eight. The range was 2 
to 14
children. The standard deviation from the mean was t 3 ' 1 ' The mean number of children in a
day care classroom was 22. The range was 6 to 35 children. The standard deviation from the
mean was + 10.6. Two day care center employees reported a range for the number of children in
their classroom. When the data was analyzed, the investigator of the study used 
the highest
number that was rePorted.
euestion two: Number of childrenwith severe allergies 
tofood, medication or insect
venorn. The mean number of children with severe allergies to food, medication or insect 
venom
reported by home day care providers was zero. The range was zero to two children. 
Five of the
2g home day care providers (17.9%) reported children with severe allergies. Three of 
the 28
home day care providers (10.7%)reported one child with severe allergies and 2 of 
the 28
(7.14%)reported two children with severe allergies. Twenty-two of the 28 home day care
providers (7g.6%) reported no children with severe allergies. One home day care 
provider
(3.5%) did not answer the question. The mean number of children with severe allergies 
to food,
Recognition and Treatment of Anaphylaxis 49
medication or insect venom reported by day care center employees was zero. The range was
zero to three children. Seven of the 23 day care center employees (30.4%) reported children with
severe allergies. Six day care center employees (21.6%) reported one child with severe allergies
and I day care center employee (a.3%) reported three children with severe allergies. Sixteen of
the 23 day care center employees (69.6%) reported no children with severe allergies.
Question three: First aid training course. Of the 28 home day care providers that
participated in the study, 25 (89.3%) received first aid training from the American Red Cross.
The remaining 3 participants (10.7o/o) received first aid training from the American Heart
Association. Of the 23 day care center employees that participated in the study, 6 (26.1Yo)
received first aid training from the American Red Cross and 6 (26.1%) received first aid training
from the American Heart Association. The remaining I I day care center employees (47.8%)
received first aid training from an organization other than the American Red Cross and the
American Heart Association (Figure Kl). One day care center employee reported both the
"American Heart Association" and "other". The investigator of the sfudy included the
participant in the group of day care center employees that selected the American Heart
Association, not in the group that selected other.
Questionfour: Hours offirst aid training. Twelve of the 28 home day care providers that
participated in the study (42.9o/o) reported that they received "9-12 hours" of first aid training.
Twelve of the 28 home day care providers(42.9%) received eight or less hours of training. One
of the 28 home day care providers (3.6%) did not answerthe question. Fifteen of the 23 day care
center employees (65.20/o) reported "5-8 hours" of first aid training. Twenty-one day care center
employees (91.3%) received eight or less hours of training.
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Questionfive: Severe allerglt and anaphylaxis training. Of the 28 home day care
providers that participated in the study , 6 (21 .4%) reported that they received severe allergy and
anaphylaxis training. The remaining 22 participants (78.6%) reported that they did not receive
training (Figure 1). Three of the 5 home day care providers that reported children in their day
care with severe allergies (60.0%) reported that they reseived severe allergy and anaphylaxis
training. Of the 23 day care center employees that participated in the study, l3 (56.5%) reported
that they received severe allergy and anaphylaxis training. The remaining l0 participants
(43.5%)reported that they did not receive training (Figue 1). One participant did not select
either "yes" or "no", instead s/he wrote in "cannot remember, do not think so". The investigator
of the study included this participant in the group that did not receive training. Six of the 7 day
care center employees that reported children in their classroom with severe allergies (85.7%)
reported that they received severe allergy and anaphylaxis training.
Figurc L: Frequency of Home Day Carc huviderc and Ilay
Care Center Employees that Received or Did Not Receive
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Question six: Source of severe allergy and anaphylaxis training. The participants of the
study were given the opporhmity to select more than one source of severe allergy and
anaphylaxis training. Four of the 6 home day care providers that received training (66.7%)
selected one source ("first aid course", "parent(s)", "physician/nurse" or "other"). One of the 6
participants (16.7%) selected three sources ("first aid course", "parent(s)" and
"physician/nurse"). One of the 6 participants (16.7%) that reported receiving severe allergy and
anaphylaxis training did not indicate the source of the training. Therefore, "other" was assigned
by the investigator of the study. Each of the following were selected fwice: "ftrst aid course",
"parent(s)", "physician/nurse" and "other". Both of the home day care providers that reported
receiving severe allergy and anaphytaxis training from their first aid class received first aid
training from the American Red Cross. Nine of the 13 day care center employees that received
severe allergy and anaphyluis training (69.2%) selected one answer; 7 of the 9 (77 .8%) reported
a "frrst uiA ror*e" as the source of training and|of the I (22.2%) reported "in-service" training
as the source. Three of the 13 day care center employees that received severe allergy and
anaphylaxis training (23,1%) selected two answers ("in-service" and "first aid course"; "first aid
course" and "parent(s)"; and "in-service" and "physician/nurse"). One of the 13 (7.7%) reported
three sources ("in-service", "frrst aid course" and "parent(s)"). Of the t3 day care center
employees that reported severe allergy and anaphylaxis training, l0 (76.9%) reported a "first aid
course",5 (3S.5%) reported "in-service" training, 2 (15.4%) reported "parent(s)" and I (7-l%)
reported "physician/nurse". Of the l0 day care center employees that selected a frst aid course
as the sogrce of severe allergy and anaphylaxis training, 3 (30.0%) received first aid training
from the Arnerican Red Cross, I (10.0%) received first aid training from the American Heart
Association and 6 (60.0%) received first aid training from another organization.
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Question seven: Treated or facilitated lreatment for a child having an anaphylactic
reaction Four of the 28 home day care providers (14.3%) reported that they treated or facilitated
treatment for a child having an anaphylactic reaction. Two home day care providers (7.1%)
participated in treatment one time, I home day care provider (3.6%) participated intreatment two
times and I home day care provider (3.6%) participated in treatment three times. The remaining
24home day care providers (85.7%) reported that they nsvertreated or facilitated treatment for a
child having an anaphylactic reaction (Table I ). Three of the 23 day care center employees
(13.0%) reported that they treated or facilitated treatment for a child having an anaphylactic
reaction. Two day care center employe es (8.7o/o) participated in treatment one time and I day
care center employee {a3%) participated in treatment two times. Twenty of the 23 day care
center employees (87.0%) reported that they never treated or facilitated treatment for a child
having an anaphylactic reaction (Table 2).
Table I : Number of Times Home Day Care Providers Treated or Facilitated
Treatment for a Child Having an Anaphylactic Reaction




Three Times I 3.6
> Three Times 0 0
Total 28 100
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Table 2: Number of Times Day Care Center Employees Treated or Facilitated
Treatment for a Child Having an Anaphylactic Reaction




Three Times 0 0
> Three Times 0 0
Total /.J 100
Question eight: Emergency plan. Seventeen of the 28 home day care providers (60.7%)
reported that they did have an emergency plan in place in the event that a child has an
anaphylactic reaction. The remaining I I providers (39.3%) reported that they did not have an
emergency plan in place. Of the 23 day care center employees, 18 (78.3%) reported that they did
have an emergency plan in place in the event that a child has an anaphylactic reaction. Two day
care center employees wrote in "call 911". The investigator of the study included them in the
group of participants that reported they did have an emergency plan in place. The remaining 5
employees (21.7%) reported that they did not have an emergency plan in place.
Question nine: Trained to administer an EpiPen@. Of the 28 home day care providers
that participated in the study, 3 (10.7%) reported that they were trained to administer an EpiPen@
in a life-threatening situation and 25 (89.3olo) reported that they were not trained (Figure K2).
Two of the 5 home day care providers that reported children in their day care with severe
allergies (40.0%) reported that they were trained to administer an EpiPen@. Twelve of the 23 day
care center employe es (52.2Yo) reported that they were trained to administer an EpiPer@ in a life-
threatening situation. The remaining 11 day care center employees (47.8%) reported that they
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were not trained (Figu rc K2). Five of the 7 day care center employees that reported children in
their classroom with severe allergies (71.4%) reported that they were trained to administer an
EpiPen@.
Question ten: Famitiarity with the signs and symptoms of an anaphylactic reaction. Ten
of the 28 home day care providers (35.7%) reported that they were either "familiar" or
"completely familiar" with the signs and symptoms of an anaphylactic reaction. The remaining
l B providers (64.3%) reported that they were either "not familiar", "less familiar" or "neutral"
with the signs and symptoms of an anaphylactic reaction. One home day care provider did not
answer the question and therefore the investigator of the study selected "not familiar". One
home day care provider selected "less familiar' and "neutral". The investigator of the sfudy
included him/her in the "less familiar" group. Of the 6 home day care providers that received
severe allergy and anaphylaxis training, all of them (100.0%) reported that they were either
..familiar" or "completely familiar" with the signs and symptoms of an anaphylactic reaction.
Four of the ZZ thatdid not have training (18.1%) reported that they were "farniliar" with the
signs and symptoms. The remaining 1S (81.9%) reported that they were either'onot familiar",
..less familiar" or "neutral" (Table Ll). Of the 4 home day care providers that reported they had
treated or facilitated treatment for a child having an anaphylactic reaction , 3 (7 s%o) reported that
they were either "familiar" or "completely familiar" with the signs and symptoms. One of the 4
(25%)reported that slhe was "less familiar". Seven of the 24 providers that had not previously
participated in treatm ent (29.2%) reported that they were "familiar" with the signs and
symptoms. The remaining l7 (70.8%) reported that they were either "not familiar", "less
familiar' or "neutral" (Table L2)-
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Seven of the 23 day care center employees (30.4%) reported that they were either
"familiar" or "completely familiar" with the signs and symptoms of an anaphylactic reaction.
Sixteen of the 23 employees (69.6%) reported that they were either "not familiar", "less familiar"
or "neutral" with the signs and symptoms of an anaphylactic reaction. Two day care center
employees marked their familiarity level between "neutral" and "familiar". The investigator of
the study includedthem in the "neutral" group. Of the 13 day care center employeesthat
received severe allergy and anaphylaxis training, 7 (53.8%) reported that they were either
"familiar" or "completely familiar" with the signs and symptoms of an anaphylactic reaction.
Six of the 13 (46-2%) reported that they were either "not familiar", "less familiar' or "neutral".
Of the l0 that did not have training, all of them (100.0%) reported that they were either "not
familiar", "less familiar" or "neutral" (Table L3). Of the 3 day care center employees that
reported they had treated or facilitated treatment for a child having an anaphylactic reaction, I
(33.3%) reported that s/he was "completely familiar" with the signs and symptoms. Two of the 3
(66.7%) reported that they were "neutral". Six of the 20 employees that had not previously
participated in treatment (30.0%) reported that they were either "familiar" or "completely
familiar" with the signs and symptoms. The remaining 14 (70.0%) reported that they were either
"not familiar', "less familiar" or "neutral" (Table L4).
Question eleven: Confidence in ability to recognize a child having an anaphylactic
reaction Eleven of the 28 home day care providers (39.3%) reported that they were either
"confident" or "completely confident" in their ability to recognize a child having an anaphylactic
reaction. The remaining 17 providers (60.7%) reported that they were either "not conftdent",
"less confident" or o'neutral" in their ability to recognize a child having an anaphylactic reaction.
One home day care provider selected "less confident" and "neutral". The investigator of the
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study included himlher in the o'less confident" group. Of the 6 home day care providers that
received severe allergy and anaphylaxis training, 5 (83.3%) reported that they were either
"confrdent" or "completely confident" in their ability to recognize a child having an anaphylactic
reaction. One of the 6 U6.7%) was "neutral". Of the 22 that did not have training, 6 (27 .3%)
reported that they were "confident" in their ability to recogntze a child having an anaphylactic
reaction and the remaining 16 (72.7%) reported that they were either "not confident", "less
confident" or "neutral" (Table Ml). Of the 4 home day care providers that reported they had
treated or facilitated treatrnent for a child having an anaphylactic reaction, 3 (75.07o) reported
that they were either "confident" or "completely confident" in their ability to recognize a child
having an anaphylactic reaction. One of the 4 (25.0%) reported that s/he was "less confident".
Eight of the 24 providers that had not previously participated in treatment (33.3%) reported that
they were either "confident" or "completely confident" in their ability to recognize achild
having an anaphylactic reaction. The remaining 16 (66.7%) reported that they were either "not
confident", "less confident" or "neutral" (Table M2).
Seven of the 23 day care center employees (30.4%) reported that they were either
"confrdent" or "completely confident" in their ability to recognize a child having an anaphylactic
reaction. The remaining 16 providers (69.6%) reported that they were either "not confident",
"less confident" or "neutral" in their ability to recognize a child having an anaphylactic reaction-
Two day care center employees marked their confidence level between "neutral" and
"confrdenf'. The investigator of the study included them in the'oneutral" group. Of the 13 day
care center employees that received severe allergy and anaphylaxis training, 7 (53.8%) reported
that they were either "confrdent" or "completely confident" in their ability to recognize a child
having an anaphylactic reaction. Six of the t3 (46.2 %) reported thar they were either "less
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confident" or "neutral". All l0 day care centeremployees that did not have training (100.0%)
reported that they were either "not confident", "less confident" or "neutral" (Table M3). Of the 3
day care center employees that reported they had treated or facilitated treatment for a child
having an anaphylactic reaction, 1 (33.3%) reported that s/he was "completely confident" in
his/lrer ability to recognize a child having an anaphylactic reaction. Two of the 3 (66.7%)
reported that they were'oneutral". Six of the20 day care center employees that had not
previously participated in treatment (30.0%) reported that they were either "confident" or
"completely confident" in their ability to recognize a child having an anaphylactic reaction. The
remaining 14 (70,0%) reported that they were either "not confidento', "less confident" or
"neutral" (Table M4).
Question twelve: Confidence in ability to treat sn anapltylactic reaction Eight of the 28
home day care providers (28-6%) reported that they were either "conftdenf' or "completely
confident" in their ability to treat an anaphylactic reaction. The remaining 20 providers (71 .4%)
reported that they were either "not confident", "lsss confident" or "tleutral" in their ability to
treat an anaphylactic reaction. One home day care provider selected'*less confident" and
"neutral". The investigator of the study included him/trer in the'oless confident" group. Of the 6
home day care providers that received severe allergy and anaphylaxis training, 3 (50.0%)
reported that they were either "confident" or "completely confident" in their ability to treat an
anaphylactic reaction. The remaining 3 (50.0%) were "neutral". Of the 22 that did not have
training, 5 (22.7%) reported that they were "confident" in their ability to treat an anaphylactic
reaction and the remaining 1? (77.3%) reported that they were either "not confident", "less
confident" or "neutral- (Table N1). Of the 4 home day care providers that reported they had
treated or facilitated treatment for a child having an anaphylactic reaction, 2 (50.0%) reported
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that they were either "confident" or "completely confident" in their ability to treat an
anaphylactic reaction. The remaining 2 providers (50.0%) reported that they were either "less
confident" or "neutral". Six of the24 providers that had not previously participated in treatment
{Z1-0%)reported that they were either "confident" or "completely confident" intheirability to
treat an anaphylactic reaction. The remaining 1 8 (7 5.0%) reported that they were either "not
confident", "less confident" or "neutral" (Table N2).
Five of the 23 day care center employees (21.7%) reported that they were either
.'confident" or "completely confident" in their ability to recogruze a child having an anaphylactic
reaction. The remaining 18 providers (78.3%) reported that they were either "not confident",
.,less confident" or "neutral" in their ability to treat an anaphylactic reaction. Two day care
center employees marked their confidence level between "neutral" and "confident". The
investigator of the study included them in the "neutral" group. Of the 13 day care center
employees that received severe allergy and anaphylaxis training, 5 (38.5%) reported that they
were either "confident" or "completely confident" in their ability to treat an anaphylactic
reaction. Eight of the 13 (61 .5 %) reported that they were either'oless confident" or "neutral".
All l0 day care center employees that did not have training (100.0%) reported that they were
either "not confident" or "less confident" (Table N3). Of the 3 day care center employees that
reported they had treated or facilitated treatment for a child having an anaphylactic reaction, I
(33.j%)reported that slhe was "completely confident" in his/herability to treat an anaphylactic
reaction. Two of the 3 (66.7%) reported that they were either "neutral" or "less confident". Four
of the 20 day care center employees that had not previously participated in treatment (20.0%)
reported that they were either "confident" or "completely confident" in their ability to treat an
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anaphylactic reaction. The remaining l6 (80.0%) reported that they were either o'not confident",
"less confident" or "neutral" (Table N4).
Total confidence. The total confidence score is the summation of the answers chosen for
questions 10, I I and 12. The mean total confidence score for home day care providers was 8.5.
This score implied aconfidence rating of "less confident". The range was 3.0to 15.0. The
standard deviation from the mean was t 3.5 (Table Ol). Twenty-three of the 28 home day care
providers (82.1%) had a score less than or equal to 11.0, which implied a confidence rating of
less than or equal to "neutral". The remaining 5 providers ( I 7 .9%) had a score of 12.0 or greater,
which implied a confidence rating of "confidenf' or o'completely confident". The mean total
confidence score for the 6 home day care providers that reported they received severe allergy and
anaphylaxis training was 12.2, representing a range of 10.0 to 15,0. This score implied a
confidence rating of "confident". The standard deviation from the mean was * 1.9 (Table O2).
The mean total confidence score for the 22 home day care providers that reported they did not
receive severe allergy and anaphylaxis training was 7.5, representing arange of 3.0 to 12.0. This
score implied a confidence rating of "less confident". The standard deviation from the mean was
+ 3. I (Table O2). The mean total confidence score for the 4 home day care providers that
reported they had treated or facilitated treatment for a child having an anaphylactic reaction was
1 I .0, representing a range of 6.0 to 15.0. This score implied a confidence rating of "neutral".
The standard deviation from the mean was t 3.7 (Table O3). The mean total confidence score
for the 24 home day care providers that reported they had not treated or facilitated treatment for a
child having an anaphylactic reaction was 8.0, representing a range of 3.0 to 14.0. This score
implied a confidence rating of "less confident". The standard deviation from the mean was * 3.3
(Table O3).
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The mean total confidence score for day care center employees was 8.3. This score
imptied a confidence rating of "less confident"- The range was 3.0 to 15.0. The standard
deviation from the mean was a 4.2 (Table O4). Nineteen of the 23 day care center employees
(g2.6%) had a score of less than or equal to I I .0, which implied a confidence rating of less than
or equal to "neutral". The remaining 4 (17.4%) had a score of 15.0, which implied a confidence
rating of "completely confident". The mean total confidence score for the 13 day care center
employees that reported they received severe allergy and anaphylaxis training was I 1.1,
representing a range of 10.0 to 15.0. This score implied a confidence rating of "neutral"- The
standard deviation from the mean was * 3.0 (Table O5). The mean total confidence score for the
10 day care center employees that reported they did not receive severe allergy and anaphylaxis
training was 4.6, representing a range of 3.0 to 9.0. This score implied a confidence rating of
"less confident". The standard deviation from the mean was * 2.3 (Table O5)' The mean total
confidence score for the 3 day care center employees that reported they had treated or facilitated
treafinent for a child having an anaphylactic reaction was 10.3, representing a range of 7-0 to
15.0. This score implied a confidence rating of "neutral". The standard deviation from the mean
was + 4.2 (Table 06). The mean total confidence score for the 20 day care employees that
reported they had not treated or facilitated treatment for a child having an anaphylactic reaction
was 8.0, representing a range of 3.0 to 15.0. This score implied a confidence rating of 
o'less
confident". The standard deviation from the mean was * 4.2 (Table O6)-
The mean total confidence score for the entire study population (home day care providers
and day care center employees that participated in the study, fl: 5l) was 8-4, representing a
range of 3.0 to I 5.0. This score implied a confidence rating of "less confident"- The standard
deviation from the mean was * 3.8 (Table O7). The mean total confidence score for the l9 day
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care providers/employees that reported they received severe allergy and anaphylaxis training was
ll.T,representing a range of 6.0 to 15.0. This score implied a confidence rating of "neutral".
The standard deviation from the mean was t 2.7 (Table O8). The mean total confidence score
for the 32 day care providers/employees that reported they did not receive severe allergy and
anaphylaxis training was 6.1, representing a range of 3.0 to 12.0. This score implied a
confidence rating of "less confident". The standard deviation from the mean was a 3.2 (Table
OB). The mean total confidence score for the 7 day care providerslemployees that reported they
had treated or facilitated treatment for a child having an anaphylactic reaction was 10.7,
representing a range of 6.0 to 15.0. This score implied a confidence rating of 
n'neutral". The
standard deviation from the mean was * 3.6 (Table O9). The mean total confidence score for the
44 day care providers/employees that reported they had not treated or facilitated treatment for a
childhavingananaphylacticreaetionwasS.0,representingarangeof3.0to 15.0. Thisscore
implied a confidence rating of "less confident". The standard deviation from the mean was + 3.7
(Table O9).
Bivariable Statistics
Question ten: Familiarity with the signs and symptoms of an anaphylactic reaction. The
Maln-Whitney test was done to evaluate the relationship between familiarity level with the signs
and symptoms of an anaphylactic reaction and severe allergy and anaphylaxis training. The test
was conducted on home day care providers and day care center employees. A statistically
significant relationship was found for home day care providers (p : 0.001) and day care center
employees (p : 0.000). Therefore, day care providers/employees that received severe allergy
and anaphylaxis training were more familiar with the signs and symptoms of an anaphylactic
reaction.
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The Spearman test was done to evaluate the relationship between the familiarity level
with the signs and symptoms of an anaphylactic reaction and previous participation treating or
facilitating treatment for a child having an anaphylactic reaction. The test was conducted on
home day care providers and day care center employees. The relationship was not statistically
significant for both the home day care providers (p : 0.067) and the day care center employees
(p-- 0.261). However, a strong correlation betweenthe familiarity level with the signs and
symptoms of an anaphylactic reaetion and previous participation treating or facilitating treatment
existed for the home day care providers. Therefore, previous participation treating or facilitating
treatment for a child having an anaphylactic reaction may not necessarily increase day care
providers' familiarity level with the signs and symptoms of anaphyla:ris.
Question eleven: Confidence in ability to recognize a child having an onophylactic
reaction The Mann-Whitney test was done to evaluate the relationship between confidence
level in ability to recognize achild having an anaphylactic reaction and severe allergy and
anaphylaxis training. The test was conducted on home day care providers and day care center
employees. A statistically significant relationship was found for home day care providers
(p -- 0.006) and day care center employees (p : 0.000). Therefore, day care providers/employees
that received severe allergy and anaphylaxis training were more confident in their ability to
recognize a child having an anaphylactic reaction-
The Spearman test was done to evaluate the relationship between confidence level in
ability to recognize achild having an anaphylactic reaction and previous participation treating or
facilitating treatment for a child having an anaphylactic reaction. The test was conducted on
home day care providers and day care center employees. The relationship was not statistically
significant for both the home day care providers (p:0.121) and the day care center employees
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(p :0.261 ). Therefore, previous participation treating or facilitating treatment for a child having
an anaphylactic reaction may not necessarily increase day care providers' confidence in
recognizing a child having an anaphylactic reaction.
Question twelve: Confidence in ability to treat an anfiphylactic reaction The Mann-
Whitney test was done to evaluate the relationship between confidence level in ability to treat an
anaphylactic reaction and severe allergy and anaphylzuxis training. The test was conducted on
home day care providers and day care center employees. A statistically significant relationship
was found for home day care providers (p : 0.02S) and day care center employees (p : 0.000).
Therefore, day care providers/employees that received severe allergy and anaphylaxis training
were more confident in their ability to treat an anaphylactic reaction.
The Spearman test was done to evaluate the relationship between confidence level in
ability to treat an anaphylactic reaction and previous participation treating or facilitating
treatment for a child having an anaphylactic reaction. The test was conducted on home day care
providers and day care center employees. The relationship was not statisticaily significant for
both home day care providers (p: 0.202) and day care center employees (p:0.608). Therefore,
previous participation treating or facilitating treatment for a child having an anaphylactic
reaction does not necessarily increase day care providers' confidence in treating an anaphylactic
reaction.
Total confidence. The Mann-Whitney test was done to evaluate the relationship between
total level of confidence and severe allergy and anaphylaxis training. The test was conducted on
home day care providers, day care center employees and on their combined data. A statistically
significant relationship was found between total confidence level and severe allergy and
anaphylaxis training for home day care providers (p : 0,003), day care center employees
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{p:0.000) and on the combination of the two populations (p:0.000). Therefore, day care
providers that received severe allergy and anaphylaxis training had a higher total confidence
level/score than those that did not receive training.
The Spearman test was done to evaluate the relationship befween total level of
confidence and previous participation treating or facilitating treatment for a child having an
anaphylactic reaction. The test was conducted on home day care providers, day care center
employees and on their combined data. The relationship was not statistically significant for
home day care providers (p - 0.088), day care center employees (p :0.423) and on their
combined data (p:0.069). However, a strong correlation between total level of confidence and
previous participation treating or facilitating treatment existed for home day care providers and
the combination of the fwo populations. Therefore, previous experience treating or facilitating
treatment for a child having an anaphylactic reaction does not necessarily influence total
confidence.
T-test. The t-test was conducted to determine whether the difference in the mean total
confidence scores for home day care providers and day care center employees was statistically
significant. The t-test revealed that the difference in means was not statistically significant (p:
0.g51) and therefore the mean total confidence scores for the two samples, home day care
providers and day care center employees were similar.
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Chapter Five: Discussion
Summary
Anaphylactic reactions are severe and potentially life-threatening. The number of
individuals affected by anaphylaxis in the United States is essentially unknown because
anaphylaxis is often underreported, underrecognized and misdiagnosed. It is believed howevero
that anaphylaxis and severe allergies are on the rise. The four most colnmon anaphylactic agents
include foods, medications, insect venom and latex.
Foods are responsible for most anaphylactic reactions in children outside the hospital
setting (Sicherer et al., 2000). The prevalence of food allergies is highest among infants and
young children; in fact, up to 8% of children less than three years of age are thought to have food
allergies (Bock, 19S7). The exact reason for this is not completely known; however, earlier
exposures to foreign foods as well as immature immune and GI systems are believed to play a
role in the development of food allergies. Research has also shown that a family or personal
history of atopy puts a child at risk for developing food allergies. Research conducted by
Sampson (1997) revealed that 30% of children with atopic dermatitis and 10% of children with
asthma also have allergies to foods. This is concerning because both atopic dermatitis and
asthma are on the rise which would thereby indicate that allergies to foods will also rise.
Allergen avoidance is the only way to prevent anaphylactic reactions. However, since
accidental exposure is possible, prompt recognition and treatment are necessary to decrease
morbidity and mortality. Epinephrine is the drug of choice for the treatment of anaphylactic
reactions. It is recommended that epinephrine be administered at the first signs of anaphyla:ris.
Delayed treatment is the critical factor relating anaphylaxis and death. Recent studies have
shown that patients, parents, caregivers and medical professionals are unsure when to administer
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epinephrine and are unfamiliar with the proper use of epinephrine auto-injectors. In addition,
many individuals deny symptoms and rely on other medications that cannot fully reverse
anaphylaxis. Recent research has also revealed that recognition and treatment of anaphylaxis by
school, preschool and day care personnel is unsatisfactory.
Implications and Discussion
The objectives ofthe study were: l) to determine if day care providers received training
on severe allergies and anaphylaxis, 2) to determine the degree to which day care providers were
familiar with the signs and symptoms of an anaphylactic reaction, 3) to determine the degree to
which day care providers were confident in their ability to recognize a child having an
anaphylactic reaction, 4) to determine the degree to which day care providers were confident in
their ability to treat an anaphylactic reaction, ffid 5) to determine the total confidence level for
day care providers in their ability to recognize and treat an anaphylactic reaction. The results of
the study, as they relate to the objectives, as well as the investigator's interpretation of the results
will be discussed below.
Severe allergy and anaphylaxis traintng. Although the MN DHS requires first aid
training for all licensed home day care providers and teachers/assistant teachers of licensed day
care centers, severe allergy and anaphylaxis training is not required. While some first aid
training courses include severe allergy and anaphylaxis training, others do not. Through
cortmunication with an American Heart Association representative, the investigator of the study
was informed that anaphylaxis and EpiPen@ training were included in the first aid curriculum.
This however, was not evident in this study. In fact, none of the home day care providers and
only one day care center employee that received first aid training from the American Heart
Association reported receiving severe allergy and anaphylaxis training from a f,trst aid course.
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There is not an exact explanation for this discrepancy- However, it could be possible that the
American Heart Association recently added severe allergy and anaphylaxis training to their first
aid curriculum and therefore, those that received training prior to this change in curriculum
would not have received severe allergy and anaphylaxis training.
The results of the studyrevealed that?l.4%of home day care providers and 56.5% of
day care center employees reported receiving severe allergy and anaphylaxis training. In
addition ,l}.tYo of home day care providers and 52.2% of day care center employees were
trained to administer an EpiPen@. The results of the study suggest that day care center
employees are more likely than home day care providers to receive training on both severe
allergies and anaphylanis and on the administration of an EpiPen@. Not all of the home day care
providers and day care center employees with severely allergic children in their day care or
classroom received training on severe allergies and anaphylaxis and on the administration of an
Epipen@. This is disturbing because anaphylaxis can result in death, particularly if the reaction is
severe and/or recognition and treatment are delayed.
Familiaritywith the signs and symptoms of an anaphylactic reaction. A majority of
home day care providers (64.3%) and day care center employees (69.6o/a) reported a familiadty
rating with the signs and symptoms of an anaphylactic reaction that scored lower than familiar
("not familiar", "less familiar" and "neutral"). A significant relationship existed between being
familiar with the signs and symptoms and receiving severe allergy and anaphyla:<is training for
both home day care providers (p:0.001) and day care center employees (p:0.000). This
finding implied that severe allergy and anaphylaxis training resulted in increased familiarity with
the signs and symptoms of an anaphylactic reaction. Therefore, training should be required for
all day care providers. Despite the fact that a relationship appeared to exist between being
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familiar with the signs and symptoms and previous participation in treatment of a child having an
anaphylactic reaction, the relationship was not statistically significant. It is impossible to
determine why a statistically significant relationship did not exist. One can speculate that the
level of participation and the outcome of previous treatment(s) may have played a role. For
example, if the provider's role in the treatment of an anaphylactic reaction was to call 911, then
the level of participation was low which may equate to a lower level of familiarity. Also, if the
outcome of the treatment was poor (serious reaction, hospitalization, etc.) the provider may feel
inadequate with his/her performance.
Confidence in ability to recognize a chitd having an anaphylactic reaction It is not
surprising that the results for confidence in ability to recognize achild having an anaphylactic
reaction wsre similar to the results for familiarity of signs and symptoms of an anaphylactic
reaction as the two are relatively the same. The study found that a majority of home day care
providers(60.7%) and day care center employees(69.6Yo) reported a confidence rating in their
ability to recognize achild having an anaphylactic reaction that was lower than confident ("not
confident'', "less confident" and "neutral"). A statistically significant relationship existed
between confidence in one's ability to recognize achild having an anaphylactic reaction and
receiving severe allergy and anaphylaxis training for both home day care providers (p 
:0.006)
and day care center employees (p: 0.000). Therefore, as mentioned above, training should be
required of all day care providers. The relationship befween confidence in one's ability to
recognize a child having an anaphylactic reaction and previous participation in treating
anaphyla:ris was not statistically significant. It is difficult to determine why a statistically
significant relationship did not exist; however, ffi mentioned above, the level of participation and
the outcome of previous treatment(s) may have played a role.
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Confidence in ability to treat frn ilnaphylactic reaction Consistent with the above two
discussions, but to a greater degree, a majority of home day care providers (71 .4%) and day care
center employees (78.3%) reported confidence ratings in their ability to treat an anaphylactic
reaction that scored lower than confident ("not confldent", "less confident" and "neutral"). Only
half of the home day care providers that received training and half of the home day care
providers that previously participated in treating an anaphylactic reaction reported that they were
either..confident" or "completely confident". A majority of home day care providers that did not
receive training or did not participate in treatment scored lower than confident. The majority of
day care center employees, regardless of whether or not they received training or previously
participated in treatment, reported that they were less than confident ("not confident", 
o'less
confident" and "neutral"). It is impossible to determine why the level of confidence in ability to
treat an anaphylactic reaction was lower than the above two categories (familiarity with signs
and symptoms and confidence in ability to recognizn an anaphylactic reaction). However, one
can assume that treating an emergency is more stressful than being familiar with the signs and
symptoms and being able to recogni ze achild having an anaphylactic reaction, A statistically
significant relationship between confidence in ability to treat an anaphylactic reaction and severe
allergy and anaphylaxis training existed for home day care providers (p 
: 0.026) and day care
center employees (p : 0.000). This finding suggests that training is beneficial and should be
required for all day care providers. A statistically significant relationship did not exist between
confidence in ability to treat an anaphylactic reaction and previous participation in treatment. It
is impossible to determine why a statistically significant relationship did not exist, especially
since these providers had previously participated in treating an anaphylactic reaction. Yet again,
the level of participation and treafinent outcome may have affected their confidence level,
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especially if the level of participation was low and the outcome of treatment was poor- One
would assume that if experience with previous participation was poor, then level of confidence
would be low. It is reassuring to find that a majority of home day care providers and day care
center employees reported that they have an emergency plan in place in the event that a child has
an anaphylactic reaction. Due to the limitation of the study, it is not possible to determine
exactly what the emergency plan is; however, it is reasonable to conclude that most plans include
calling 9l 1 .
Total confidence. The total confidence score was determined by adding the numeric
values chosen in survey questions 10, 11 and 12. From this score, a total confidence rating was
determined. The mean total confidence score for home day care providers and day care center
employees (separately and combined) equaled a confidence rating of "less confident". This
rating is not surprising considering that a majority of home day care providers and day care
center employees reported famitiarity and confidence levels that were lower than
familiar/confident. The relationship between total confidence and severe allergy and anaphylaxis
training was statistically significant for home day care providers (p: 0.003), day care center
employees (p : 0.000) and the population as a whole (p :0.000). These results indicated that
severe allergy and anaphylaxis training increased the total confidence level of day care 
providers
and therefore, training should be required of all day care providers. The relationship between
total confidence and previous participation in treating an anaphylactic reaction was not found 
to
be statistically signif,rcant for home day care providers, day care center employees and the
population as a whole. However, a strong correlation did exist for home day care providers and
the population as a whole. It is hard to say why a statistically signif,rcant relationship did not
exist; however, level of participation and treatment outcome may have played a role.
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Study results compared to previous research. The results from this study suggested that a
majority of home day care providers and day care center employees are less than confident in
their ability to recognize and treat anaphylactic reactions. In most cases however, familiarity and
confidence ratings were higher in home day care providers and day care center employees that
received severe allergy and anaphylaxis training an#or previously participated in treating an
anaphylactic reaction. The results of this study also revealed that severe allergy and anaphylaxis
training was more coillmon among day care center employees than home day care providers.
Several studies have been done to specif,rcally evaluate policies on food allergy
education, prevention and treatment by schools, preschools and day cares. Several other studies
have been done to evaluate the indication for use and the correct use of epinephrine auto-
injectors by patients, parents and health care professionals. Overall, the studies in the literature
found that recognition of anaphylactic reactions, food allergy training and EpiP"rr* ttuirring are
deficient.
It is somewhat diffrcult to compare the results of this study with the results of other
studies because the objectives and populations were not exactly the same. However, the end
result of this study seems to agree with the findings from other studies in that training on severe
allergies and anaphylaxis is deflcient.
Confidence and self-efficacy. Why did home day care providers and day care center
employees rate their confidence level the way they did? The investigator of the study felt that
the confidence levels of home day care providers and day care center employees that participated
in the study could best be explained by Alfred Bandura's self efficacy theory, which is defined as
a .,cognitive process indicating people's confidence in their ability to effect a given behavior"
(Maibach et al., 1996, 11 3). Self-efficacy (confidence) is task-specific and is apowerful
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predictor of a person's perforrnance on a particular task. It influences the way a person feels,
thinks, behaves and motivates himlherself. Confidence is developed by previous
experience/practice, observatiory'education, feedback and emotion. This was demonstrated 
in
this sfudy because the mean total confidence scores for day care providers (both home 
and
center) that received severe allergy and anaphylaxis training and/or previously 
participated in
treating an anaphylactic reaction were higher than those that did not report training or 
previous
participation in treatment. One would anticipate that the level of confidence by day care
providers that previously participated in treatment might be low if the level of involvement was
low or the treatment outcome was poor. Generally, the level of confidence in completing a
specific task is higher when the person has had a previous, positive experience(s). It deserves
mentioning that home day care providers and day care centers employees without training 
or
previous participation treating an anaphylactic reaction reported familiar/confidence levels 
of
..familiar/confident" or "completely familiarlconfident". This finding is not consistent with the
self-efficacy theory. Bandura recognized this inconsistency with his theory and addressed 
it by
saying,.people,s level of motivation, affective states, and actions are based more on 
what they
believe than on what is objectively true" (Pajares,2O02,1T 16). In other words, belief and 
reality
are not alwaYs the same.
Limitations
This study was limited to licensed home day care providers and employees of licensed
day care centers in Dakota County, Minnesota. Unlicensed day care providers 
were not included
inthis study and, as aresult, it is impossible to comment on their level of confidence in
recognizing and treating anaphylactic reactions. In order to generalize the results 
of the study to
the entire population of licensed home day care providers and employees of licensed 
day care
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centers in Dakota County, at least lo/o of the licensed home day care providers and at least lo/o of
the employees of licensed day care centers in Dakota County needed to participate in the study.
Twenty-eight of the gT4licensed home day care providers in Dakota County participated in the
study. This representedZ.go/a of the licensed home day care providers in Dakota County.
Therefore, the results of the home day care providers that participated in the study can be
generalized to all licensed home day care providers in Dakota County. On the other hand, it is
difficult to generalize the results of the day care center employees that participated in the study to
all day care center employees in Dakota County because the exact number of day care center
employees in the county is not known. However, the t-test was conducted to determine whether
the difterence in the mean total confidence scores for home day care providers and day care
center employees was statistically significant. The t-test revealed that the difference in means
was not statistically signif,rcant and therefore the mean total confidence scores for the two
samples, home day care providers and day care center employees, were similar. This result
makes it easier to generalize the total confidence of the day care center employees that
participated in the study to all day care center employees in Dakota County.
Another limitation of this study was that the surveys were not sent directly to the day care
center employees. Instead, the surveys were sent to a contact person and therefore it was up to
him/her to distribute the surveys. As a result, the opportunity for day care center employees to
participate in the study was not equal to the opportunity for home day care providers.
The study was also limited by the surveys that were used. The investigator of the study
assumed that each question on the survey would be understood in the same manner that the
investigator of the study understood the question. However, interpretation of each question and
suhsequent answer is actually left up to the survey participant.
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Recommendations
Recommendationsfor child care licensing. The results of this study showed that the
topic of severe allergies and anaphylaxis is unfamiliar to home day care providers and day care
center employees in Dakota County. As mentioned numerous times throughout this paper,
anaphylaxis is potentially life-threatening and delayed recognition and treatment increases
morbidity and mortality. The results of this study support the need for greater severe allergy and
anaphylaxis awareness which has been previously cited in the literature and recommended by
many organizations, such as AAP, fuArqu{I and FAAN. The investigator of the study felt that the
consensus statement on the management of anaphylaxis in schools and child care settings issued
in 1998 by the fuqrqAl Board of Directors best describes these reconrmendations. fuqrqAl
( I 99S) recoilrmends that
All individuals entrusted with the care of children need to have familiarity with basic
first-aid and resuscitative techniques. This should include additional formal training on
how to use epinephrine devices. Training programs may be through health departments
or physicians' groups to ensure that all individuals in schools and other areas of child
care (eg, school bus drivers, coaches, camp counselors and lifeguards) are qualified in
these techniques. A school-wide food allergy awareness program for staff, including ar
allergy emergency drill, should be developed to ensure that everyone will know what to
do if a reaction occurs (P. 175).
This statement specifically mentions food allergy awareness; however, the statement can be
generalized to include all types of severe allergies (medications, insect venom and latex
allergies), as well as formal training on the recognition of severe allergic reactions.
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The investigator of the study reconlmends that severe allergy and anaphylaxis training be
incorporated into the curriculums of all first aid courses offlered to those working in day care. By
incorporating this training into the first aid course, all new day care providers would receive
training. For those that have already completed their first aid training, severe allergy and
anaphylaxis training should become a mandatory in-service. Hopefully, by requiring that all day
care providers receive severe allergy and anaphylaxis training, their confidence in recognizing
and treating anaphylactic reactions will increase, thereby, making day care safer for children.
Future research. The population studied was limited to licensed home day care providers
and employees of licensed day care centers in Dakota County. To obtain a more comprehensive
understanding of severe allergy and anaphylaxis training and confidence levels of Minnesota day
care providers, sirnilar research should be conducted in other Minnesota counties. To ensure that
day care center employees have the same opportunity as home day care providers to participate
in the study, surueys should be sent directly to day care center employees and not to a contact
person.
perhaps, additional space after each question should be made available for comments or
"write-in answers". An example whers comments would be beneficial is question 8: 
o'Do you
have an emergency plan in place in the event a child has an anaphylactic reaction?". By
allowing space for comments, the participant could indicate what the emergency plan includes
i.e. administering medications, calling 9l l, contacting the child's parent(s), etc-
A topic that wa:rants mentioning is the use and interpretation of "neutral". By definition,
neutral means "of no particular kind, characteristics, etc; indeflnite" ffid, indefinite is defined as
"not frrmly decided or cofirmitted; uncertain; vague" (Nichols, 1999). Based on these
definitions, the investigator of the study grouped the participants that selected "neutral" with
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those that selected "not familiar/confident" and "less familiar/confident" because they were
uncertain of their familiarity/confidence and were unable to decide that they were familiarl
confident. It is not possible to determine how each participant interpreted neutral or if they were
leaning towards not confident or confident when they selected neutral. If this survey was to be
used again, to avoid confusion, neutral should either be defined on the survey or it should be
removed. If neutral remains on the survey, perhaps, when analyzing the data it may be better to
divide the data into three groups: a) those that were "not familiar/confident" and "less
familiar/confident", b) those that were "neutral", afld c) those that were "familiar/confident" and
"completely familiar/confident". If neutral is removed from the survey, the Likert scale should
be changed to represent a natural progression from "not familiar/confident" to "completely
familiar/confident". The following ratings could be used: "not familiar/confident", "less
familiar/confident", "familiar/confident", "more familiar/confident" and "completely
familiarlconfident". Also, to ensure that the participant is aware of each value's (1 - 5) rating
(not confident - completely confident) they should both be listed on the survey. On the mailed
surveys, the Likert scales had the values 1,2,3, 4 and 5 but only the following ratings were
listed: not familiar/confident (l), neutal (3) and completely familiar/confident (5)- This may
have caused confusion for the participants since they were unsure of what the values"Z" and "4"
corresponded to.
Additional research that specifically sfudies day care providers that have been involved in
treating a child having an anaphylactic reaction would also be beneficial. Some questions that
could be asked include: t) Did the child have a known allergy?, 2) Who was the first person to
recognize that the child was having an allergic reaction?, 3) Was an individualized emergency
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plan available?,4) Was the emergency plan/protocol followed?, 5) Were medications
administered?, and 6) What type(s) of medications were administered?
Conclusions
Anaphylaxis is a severe, potentially life-threatening allergic response to an allergen.
Delayed recognition and treatment account for significant morbidity and mortality. Children are
at an increased risk of developing allergies to foods because oftheir immature immune and GI
systems. Therefore, it is important that caregivers are aware of the signs and symptoms of an
allergic reaction and the appropriate treatment course. ffis study was designed to determine
whether or not day care providers in Dakota County received severe allergy and anaphylaxis
training and what their confidence level was regarding recognition and treatment. The results of
the study revealed that day cars center employees were more likely to receive severe allergy and
anaphylaxis training compared to home day care providers. The total confidence level of both
home day care providers and day care center employees was low. However, there was a
statistically significant relationship between confidence in one's ability to recognize and treat
anaphylaxis and receiving severe allergy and anaphylaxis training. These findings support the
need for greater anaphylaxis awareness among day care providers which can be achieved by
incorporating severe allergy and anaphylaxis training into first aid curriculums and through
mandatory in-services.
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Appendix A
EPIPEN@ AIITD EPIPEN@ JR. I}IRECTIONS
r Pull off gray activatiou cap.
r HoId black tip near outer thigh (always apply to thigh).
r $wing and jab fitmly into outer thtgh until Auto-Injestor mechanism functions. Ilold in
place and sount to I0. Rcmoye the EpiPcn@ unit and masllagc the injection area for l0
gccondg,
r Once EpiPen@ is nsed, call the Rescue Squad- Stats additional epinephrine may he
ueeded, Take tte uscd unlt with you to the Emergcnc1r Room. Plan to stay for observatit
at ttc Emergcmy Hsom for at least 4 hourc,
For cLlldrcl rith nrltlplc feed dlcrgics, corsidcr provldirg rcprnte
Actiou Plaus for dlffercnt foods.
+ + *Iefr@ion dw*n* o@U fiw tfu .lalwbaien ol @wy Tffi$ {otx evdo@
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Apple Valley, l"lN 55114-8579
952.89 1.7400 . Fax 952.89 1 .V473
SOCIAL SERVICES DEPAETI'IEHT Northern Servlce
I F'lendota Rd W 5
West St. Paul, MN 551
651"554-6000 . Fax 651
Monday, September 29, 2003
Michele Glood
15045 Dunwood Trail
Apple Valley Minnesota 55124
Dear Michele,
Enclosed is a list of the licensed cltildcare providers in Dalrota County. This list is public information.
You may contad these providers.




Child Care Licensing Unit
612-891-7229
Dakota County Social Services
14955 Galaxie Avenue
Apple Valley Minnesota 55124-9940









From: Norma C. Noonan, Chair
I am pleased to inform you that the IRB has approved your application for
the project: Recognition and Trrcatrnent of Anaphylactic Reactions by Day Care
Prcviders
_X* as submitted
as revised with the additional form(slchanges
with the following conditions: none
Your IRB approval number which should be noted in your written project and in any
major documents alluding to the research pro-iect is as follows:
2003-43-3
I wish you success with your project. If you have any questions, you may contact me:
612-33A- 1 198 or noonan @augsbqre.edu.
87
c. Dawn Ludwig
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Appendix D
Letter for Day Care Center Contact Person
Date
Dear (Contact Person's Name):
your day care center is invited to participate in a research study designed to determine if day care providers are
confident in their ability to recognize and treat anaphylactic reactions. You were selected as a possible participant
because you are a licensed day care center in Dakota County.
This study is being conducted as part of my master's thesis in Physician Assistant Studies at Augsburg College-
Anaphylaxis is a severe allergic reaction that is potentially fatal. Research has shown that delayed recognition and
treatmint increases the risk of A.utn. Individuals with seyere allergies to foo4 medications and insect vetrom are at
risk of suffering an anaphylactic reaction. I am interested if day care providers are confident in their ability to
recognize and treat anaphylactic reactions.
I feel that the results of my study wilt benefit alt day care providers as well as children with severe allergies and
their parents. There are no identif,rable risks in the participation of this study.
The decision whether or not to participate in this study is completely voluntary. If your day care center decides not
to participate, your current or future relations with Augsburg College will not be affected.
Enclosed are five packets. Each packet consists of a survey (white paper), a consent letter (yellow paper), a self-
addressed stamped envelope anditickers. If your day care center agrees to participate, please distribute the five
packets amongst teachers, assistant teachers and aides-
The surveys wi1remain anonymous and confidential; only my thesis advisor and I will have access to the surveys.
To guarantee anonymity, I asi that the participants do not include any identifuing information (name, address, name
of day care, etc.) on their survey or their return envelope. All raw data will be destroyed by August l, 2005-
please feel free to contact me with any questions at (612) 327-5476 or at glood@augsburg.edu or my thesis advisor,
Dawn Ludwig, PhD, PA-C, Director of Physician Assistant Studies at Augsburg College at
(612) 330-1331 or at ludwig@augsburg.edu-
For information about severe allergies and anaphylaxis go to The Food Allergy & Anaphylaxis Network at
www.foodallergy.org.
Thank you for your time and assistance.
Sincerely,
Michele Glood
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N/A (did not receive first aid training)
4. How many hours was your first aid training course?
O-4hours g-l2hours
5. Have you ever received training on severe allergies and anaphylaxis?
yes




first aid course PhYsiciar/nurse
7. Do you have an emergency plan in place in the event a child has an anaphylactic reaction?
89
Anaphylaxis Survey for Home Day Cares (Pilot Study)
Anaphylaxis is a sudden, severe, potentially fatal, systemic allergic reaction that can involve
various areas of the body such as the skin, lungs/airway, stomach/gut and heart/blood vessels.
An anaphylactic reaction occurs when an allergic individual comes into contact with an allergen,
such as food, medication and insect venom.
1. How many children attend your day care?
2. How many children in your day care are severely allergic to either food, medication
or insect venom?








B. Are you trained to administer an Epi-P*n* i, life-threatening situations?
yes no
TURN OVER
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10. Overall, how confident are you in your ability to recognize a child having an anaphylactic
reaction? (Circle one number.)
Not ComPletelY
Confident Neutral Confident









Thank you for your particiPation.
TURN OVER
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Anaphylaxis Survey for Day Care Centers (Pilot Study)
Anaphylaxis is a sudden, severe, potentially fatal, systemic allergic reaction that can involve
various areas of the body such as the skin, lungs/airway, stomach/gut and heartfolood vessels.
An anaphylactic reaction occurs when an allergic individual comes into contact with an allergen,
such as food, medication and insect venom.
l. How many children are in your class?
2. I{ow many children in your class are severely allergic to either food, medication
or insect venom?




N/A (did not receive first aid training)
4. How many hours was your first aid training course?
0-4hours g-l2hours N/A
5 - I hours >12 hours
5. Have you ever received training on severe allergies and anaphylaxis?
yes no
6. If you answered yes to question 5, who provided the training? (Check all that apply.)
in-service Parent(s) -- 
other
first aid course PhYsician/nurse
7. Do you have an emergeflcy plan in place in the event a child has an anaphylactic reaction?
_ yes no
8, Are you trained to administer an Epi-Pen* in life-threatening situations?
_ yes no
TURN OVER
Recognition and Treatment of Anaphylaxis
Appendix F





10. Overall, how confident are you in your ability to recognize a child having an anaphylactic
reaction? (Circle one number.)
Not Completely
Confident Neutral Confident










Thank you for your particiPation.
TURN OVER
4. How many hours was your first aid training course?
0 - 4 hours 9 - 12 hours
5 - I hours >12 hours




Anaphylaxis Survey for Home Day Cares (Final Survey)
Anaphylaxis is a sudden, severe, potentially fatal, systernic allergic reaction that can involve
various areas of the body such as the skin, lungs/airway, stomach/gut and heart/blood vessels.
An anaphylactic reaction occurs when an allergic individual comes into contact with an allergen.
such as food, medication or insect venom.
1. How many children attend your day care?
2. How many children in your day care are severely allergic to either food, medication or
insect venom?




N/A (did not receive first aid training)
5. Have you ever received training on severe allergies and anaphylaxis?
yes no




first aid course PhYsician/nurse
TURN OVER
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7. Since you began working in day care, how often have you been involved in treating or
facilitating treatrnent for a child having an anaphylactic reaction?







B. f)o you have an emergency ptan in place in the event a child has an anaphylactic reaction?
_ yes no
g. Are you trained to administer an Epi-Pen* in life-threatening situations?
_ yes no




I l. Overall, how confident are you in your ability to recognize a child having an anaphylactic
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Anaphytaxis Survey for Day Care Centers (Final Survey)
Anaphylaxis is a sudden, severe, potentially fatal, systemic allergic reaction that can involve
various areas of the body such as the skin, lungs/airway, stomach/gut and heart/blood vessels.
An anaphylactic reaction occurs when an allergic individual comes into contact with an allergen,
such as food, medication or insect venom.
1. How many children are in your class?
Z. How many children in your class are severely allergic to either food, medication
or insect venom?




N/A (did not receive first aid training)
4. How many hours was your first aid training course?
0-4hours 9- l2hours
5 - I hours >12 hours
N/A
5. Have you ever received training on severe allergies and anaphylaxis?
yes no




first aid course PhYsician/nurse
TURN OVER
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7. Since you began working in day care, how often have you been involved in treating or
facilitating treatment for a child having atr anaphylactic reaction?
never twice more than three times
once three tirnes
B. Do you have an emergency plan in place in the event a child has an anaphylactic reaction?
_ yes no
g. Are you trained to administer an Epi-P*r,* in life-threatening situations?
_ yes no




I l. Overall, how confident are you in your ability to recognize a child having an anaphylactic













Thank you for your particiPation.
TURN OVER
I
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Consent Letter for Home Day Cares
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Date
Dear Day Care Provider:
you are invited to participate in a research study designed to determine if day care providers are conf,rdent in their
ability to recognize and treat anaphylactic reactions. You were selected as a possible participant because you are a
licensed day care provider in Dakota County-
This study is being conducted as part of my master's thesis in Physician Assistant Studies at Augsburg College.
Anaphylaxis is a severe allergic reaction that is potentially fatal. Research has shown that delayed recognition and
treaffient increases the risk of death. lndividuals with severe allergies to food, medications and insect venom are at
risk of suffering an anaphylactic reaction. I am interested if day care providers are confident in their ability to
recognize and treat anaphylactic reactions.
I feel that the results of my study will benefit all day care providers as well as children with severe allergies and
their parents. There are no identifiable risks in the participation of this study.
Enclosed is a survey which consists of 12 questions. It should take no longer than l5 minutes to complete. If you
ageq to participate, please read the questions carefully and answer all of the questions that apply. Then, return the
completed survey in the enclosed selFaddressed, stamped envelope by date. Your survey will remain anonymous
and ionfidential; only my thesis advisor and I witl have access to your survey. To guarantee anonymity, I ask that
you do not include any identiffing information (name, address, name of day care, etc.) on the survey or the return
envelope. All raw data will be destroyed by August 1, 2005-
your decision whether or not to participate in this study is completely voluntary. If you decide not to participate,
your current or future relations with Augsburg College will not be affected. The retum of your completed survey is
your consent to participate in the research sfudy-
please accept the stickers as a token of appreciation for taking the time to assist me in this research study- The
stickers are yours to keep regardless if you decide to complete the survey or not. Please feel free to contact me with
any questions at (dlz) 327-8476 or at glood@augsburg.edu or my thesis advisor, Dawn Ludwig, PhD, PA-C,
Uire*tor of physician Assistant Studies at Augsburg College at (612) 330-133I or at ludwig@augsburg.edu.
For information about severe allergies and anaphylaxis go to The Food Allergy & Anaphylaxis Network at
www.foodallergy.org.
Thank you for your time and assistance.
Sincerely,
Michele Glood
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Consent Letter for Day Care Centers
Date
Dear Day Care Center Employee:
you are invited to participate in a research study designed to determine if day care providers are confident in their
ability to recognize and treat anaphylactic reactions. You were selected as a possible participant because you are all
employee of a licensed day care center in Dakota County.
This study is being conducted as part of my master's thesis in Physician Assistant Studies at Augsburg College.
Anaphylaxis is a severe allergic reaction that is potentially fatal. Research has shown that delayed recognition and
ffeatment increases the risk of death. Individuals with severe allergies to food, medications and insect venom are at
risk of sufferiog an anaphylactic reaction. I am interested if day care providers are confident in their ability to
recognize and treat anaphylactic reactions.
I feel that the results of my study will benefit all day care providers as well as children with severe allergies and
their parents. There are no identifiable risks in the participation of this study.
Enclosed is a survey which consists of 12 questions. It should take no longer than l5 minutes to complete. If you
agree to participate, please read the questions carefully and answer all of the questions that apply" Then, return the
completed survey in the enclosed self-addressed, stamped envelope by date. Your survey will remain anonymous
and ionfidentialj only my thesis advisor and I will have access to your survey. To guarantee anonymity, I ask that
you do not include any identiffing information (name, address, name of day care, etc.) on the surYey or the return
envelope. All raw data will be destroyed by August l, 2005-
your decision whether or not to participate in this study is completely voluntary. If you decide not to participate,
your curent or future relations with Augsburg College will not be affected. The returh of your completed survey is
your consent to participate in the research study.
please accept the stickers as a token of appreciation for taking the time to assist me in this research study- The
stickers are yours to keep regardless if you decide to complete the survey or not. Please feel free to contact me with
any questions at {612)327-8476 or at glood@augsburg.edu or my thesis advisor, Dawn Ludwig, PhD, PA-C,
nirector of physician Assistant Studies at Augsburg College at (612) 330-1331 or at ludwig@augsburg.edu'
For information about severe allergies and anaphylaxis go to The Food Allergy & Anaphylaxis Network at
www"foodallergy.org.
Thank you for your time and assistance,
Sincerely,
Michele Glood
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Figurc Kl: Frequency of Differcnt Firct-Aid Courses Among
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Table Ll: Familiarity Rating in the Signs and Symptoms of Anaphylaxis
by Home Day Care Providers that Received or Did Not Receive










Table L2: Familiarity Rating in the Signs and Symptoms of Anaphylaxis
by Home Day Care Providers that Treated or Facilitated Treatrnent
for a Child Having an Anaphylactic Reaction
Treatment No Treatment
Familiarity Rattttg_ Frequency Percent Frequency Percent
Not Familiar 0 0 6 25.0
Somewhat Familiar 1 25.0 5 20.8
Neutral 0 0 6 2s.a
Familiar 2 50.0 7 29.2
Completely Familiar 1 25.0 0 0
Total 4 100 24 100
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Table L3: Familiarity Rating in the Signs and Symptoms of Anaphylaxis
by Day Care Center Employees that Received or Did Not Receive







0 04 30.8Completely Famili*
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Table L4: Familiarity Rating in the Signs and Symptoms of Anaphyla:ris
by Day Care Center Employees that Treated or Facilitated Treatment
for a Child Having an Anaphylactic Reaction
Treatment No Treatment
Familiarity Rating Frequency Percent Frequency Percent
Not Familiar 0 0 6 30.0
Somewhat Familiar 0 0
a
J r5.0
Neutral 2 66.7 5 25.0
Familiar 0 0 J 15.0
Completely Familiar I JJ.J J 15.0
Total nJ 100 20 100
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Table Ml: Confidence Rating by Home Day Care Providers that
Received or Did Not Receive Severe Allergy and Anaphylaxis Training









Table M2: Confidence Rating by Home Day Carc Providers that
Treated or Facilitated Treatment for a Child Having an Anaphylactic Reaction
in Their Ability to Recognize a Child Having an Anaphylactic Reaction
Treatment No Treatment
Confidence Rating Frequency Percent Frequency Percent
Not Confident 0 0 5 20.8
Somewhat Confident I 25.0 4 t6.7
Neutral 0 0 7 29.2
Confident 2 50.0 7 29.2
Completely Confident 1 2s.0 I 4.1
Total 4 100 24 100
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Table M3: Confidence Rating by Day Care Center Employees that
Received or Did Not Receive Severe Allergy and Anaphylaxis Training










Table M4: Confidence Rating by Day Care Center Employees that
Treated or Facilitated Treatment for a Child Having an Anaphylactic Reaction
in Their Ability to Recogilze a Child Having an Anaphylactic Reaction
Treatment No Treatment
Confidence Rating Frequency Percent Frequency Percent
Not Confident 0 0 6 30.0
Somewhat Confrdent 0 0 J 15.0
Neutral 2 66.7 5 2s.0
Confident 0 0 J ls.0
Completely Confident 1 JJ.J J 15.0
Tota] J 100 20 100
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Table N 1: Confidence Rating by Home Day Care Providers that
Received or Did Not Receive Severe Allergy and Anaphylaxis










Table N2: Confidence Rating by Home Day Care Providers that
Treated or Facilitated Treatment for a Child Having an Anaphylactic
Reaction in Their Ability to Treat an Anaphylactic Reaction
Treatment No Treatment
Confidence Rating Frequency Percent Frequency Percent
Not Confident 0 0 6 25.0
Somewhat Confident 1 25.0 J t2.s
Neutral 1 25.0 9 37 .5
Confident I 25.0 5 20.8
Completely Confident I 25.0 I 4.2
Total 4 100 24 100
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Table N3: Confidence Rating by Day Care Center Employees that
Received or Did Not Receive Severe Allergy and Anaphylaxis









Table N4: Confidence Rating by Day Care Center Employees that
Treated or Facilitated Treatrnent for a Child Having an Anaphylactic
Reaction in Their Ability to Treat an Anaphylactic Reaction
Treatment No Treatment
Confidence Rating Frequency Percent Frequency Percent
Not Confident 0 0 7 35.0
Somewhat Conlident I JJ.J 2 10.0
Neutral 1 JJ.J 7 3s.0
Confident 0 0 1 5.0
Com Confident I JJ.J J 15.0
Total 3 100 20 100
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Table O2: Total Confidence Score for Home Day Care Providers
That Received or Did Not Receive







Table O3: Total Confidence Score for Home Day Care Providers
That Previously Did or Did Not Provide Treatment
for a Child Having an Anaphylactic Reaction
Treatment No Treatment
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Table O5: Total Confidence Score for Day Care Center
Employees That Received or Did Not Receive







Table O6: Total Confidence Score for Day Care Center
Employees That Previously Did or Did Not Provide
Treatrnent for a Child Having an Anaphylactic Reaction
Treatment No Treatment
Mean r 0.3 8.0
Minimum 7.0 3.0
Maximum ls.0 15.0
Standard Deviation 4.2 4.2
Number -J 20
107
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Table O8: Total Confidence Score for All Day Care Providers
That Received or Did Not Receive







Table O7: Total Confidence Score for All Day Care Providers






Table O9: Total Confidence Score for All Day Care Providers
That Previously Did or Did Not Provide




Maximum r 5.0 1 5.0
Standard Deviation 3.6 3.7
Number 7 44
